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Inventor’s Outfit 


How would you like to do what Den- 
nis Collins has done! Have a chem- 
ical laboratory of your own. Make 
chemicals change color—transform 
liquids into sparkling crystals—and 
explore thousands of other chemical 
mysteries. You might even make a 
brand-new discovery and sell it for 
a lot of money. 


$ award to every boy who 

patents a chemical process 
"Wonderful ducoveries bave been made in 
chemistry, but I believe even more wonderful 
cones are yet to be made, I would like to see 
amore boys win bowers like Dennis Collins 
To every boy owning a Gilbert Chemistry 
Outfit and who secures a United States pat 


cent on a chemical process before be ix 18 years 
old, I will present a check for $100.00." 


‘The new Gilbert Inventor's Labora- 
tory Outfit makes you a real chemist. 
It contains enough chemicals to 
make hundreds of compounds—test 
tubes, mortar and pestle and other 
fascinating equipment. Packed in a 
handsome laboratory kit, with metal ouTAT No. 

work tray and detachable legs. Com- af 
plete with three exciting books. 
Chemistry, Chemical Magic and Glass 
Blowing, $10.00. Other Gilbert Out- 
fits from $1 up. 


Ask to see them at your local deal- 
er's. But be sure it’s a Gilbert outfit. 


AT LAST! A BOOK YOU HAVE ALWAYS WANTED 


A REAL Encyclopedia 
Complete in ONE VOLUME 


Here itis at last—an encyclopedia you can really use! No more tedious wading 
through ponderous reference works of many volumes. Now the facts you need may 
bequickly found and quickly grasped. Ne more long, complicated treatises to study 
Now the information you need is yours inthe fewest, simplest words, / 
‘The plan of this amazing book is to cover every branch of modera Knowledge 

and to present the facts you need on every subject. In simple alphabetical order | 
there are 22,000 short articles—easy to find, easy to read. In just a minute 

‘or two You get the important facts you are looking for. No longwinded dis- 
‘cussions. No pedantic ectutes. No waste of words and space. Just plain facts 

and simple explanations. Here are the broad fields of science, ari, history, bioz- 
raphy, literature—and all other Belds of human thought and activity —co 
tensed for quick reference in one marvelous, illustrated volume of over 1.300 
pages, It is-a book you have long waited for—a book you are in need of 
Every day-—a book that will save you time, money, work, and worry 


The Modern 
Encyclopedia 


A MIRACLE OF COMPLETENESS 


You will naturally ask “How is it possible to put a REAL 
encyclopedia complete into ONE volume and sel it for 
the amazingly low price of $3.80"? ‘The thing that 
makes this unheard of compactness possible is that 

no space is wasted on unnecessary discussions oF 
lengthy discourses that the average person has no 

use for. Instead of several columns to get the i 
formation you want, you will ind here-a halt-col- 
lumn or less. But the real Jacts are here. Think of 
the saving in the time and effort, think of the ease and 
simplicity of getting the knowledge you need! 


Light 


in one hand 


A Wonderful New Short-Cut to Information 


CLOPEDIA this ledge 20 skillfully condensed. 0 sie 
‘arranged, that itis quickly-at your service mhenever you want it 


A New Library of World Knowledge 


‘To outline the scope of this book would take many pages this size. Here is only 
1 hint of the fascinating contents: 1 but comprehensive, Simpl 
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Stubble that takes the heart out 

Of other blades , . . swiftly and meekly 

yields to Gem's tougher edge, sharp- 

ened to frog-hair fineness by 4840 
separate stroppings. 

But even this super-keenness would 
be partly lost if Gem hadn't patented 
dual-alignment, which adjusts edges so 
precisely that not a bristle or contour 
can escape its swift, smooth, non- 
scuffing stroke, 

Note the one-piece frame. Note that 
there are no removable parts—nothing 
to break—nothing to get out of order— 
nothing to mislay. 

Note the bevelled top, with the cor- 
rect stroke shaped in the design, so that 
you're compelled to shave at the cor- 
rect barber-shop angle. 
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Note how one numbered edge is pro- 
tectively covered until the other has 
been used to the limit. 

Note that Gem Micromatic Blades 
are 50% thicker to get that deep 
wedge-edge so dear to heavy stubble 
and tender skins. We make them of 
the toughest surgical steel. ‘They last 
so much /onger that there's less shav- 
ing and no saving in “sceap-heap” 
substitutes. 

‘The first razor to fit either single- or 
double-edged blades (provided they're 
Gems). The first razor so confident of 
its perfection that we'll mail a trial set. 
with a single- and a double-edged blade 
and the exact gold-plated 
frame included in Gem's 
regular $1 outfits, for 25c. 
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BE SURE TO 
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YOUR CAR 
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SIMONIZ 


Mororists MAUS 
amon the Finish 
arenowSimon- 

izingtheircars aoa a | 
to protect the MACE TRL 
finish for win- 

‘ter driving. 


Nothing takes the place of 
Simoniz. It protects the finish in all 
weather, makes it last longer and 
‘keeps the colors from fading. Harder. 
‘More lasting. Simoniz gives perfect 
protection to all cars old or new. 

‘You'll enjoy Simonizing your 
car, It’s easy. If the finish is 
dull, use the wonderful Simoniz 
Kleener first. It makes your car 
look new in a jiffy... and without 


any hard rubbing. Then apply 
Simoniz, 


It keeps your car 
ways bright and 
new looking. 
Insiston Simo- 
niz and Simoniz 
Kleener for your 
car. At hardware 
and accessory 
stores everywhere. 


Always Simoniz @ New Car | 
MOTORISTS WISE + SIMONIZ 


Your 


Motorized Workshop 


‘With motordriven tools all the ex 
Deis wicks ate in novices hands 


THE dyed-in-the-wool home 
workshop fan, the N. R.A. 
‘means one thing in particular— 
more time for tools, 


All over the country. thousands of men, 
young and old, are sharpening tools, plan- 
hing new projects, and rearranging shops. 
With more time for play, every amateur 
woodworker feels that at ‘last he can get 
the most out of his fascinating hobby. 

But the real answer lies in motor- 
deiven tools. For until you have fed wood 
into the buzzing tecth of a bench saw, 
cut whirring spindles in a lathe, and held 
stock against the nibbling blades of a 
planer, you have missed the biggest thrills 
four home workshop can offer 

Like the N.R.A., motorized tools mark 
a new era for the amateur. Both mean 


By R. M. BOLEN 


Wr Scirwce tititate 


more fun, more play, and 
more time for the detail, 
With motor-driven tools, all 
the tricks of the expert are 
placed in the hands of the 
NK Tedious tasks, are 
simplified and roundabout 
jobs. shortened. 

‘When you let electricity 
do the work, the usefulness 
of your shop is doubled, 
Two projects grow where 
fone grew before. Mistakes 
are fewer, experience less of 
a necessity, and the finished 
products nearer perfection, 

“But.” you may say, 
“motor-driven tools are an 
expensive luxury. Td like a 
modern shop as much as 
the next fellow, but I can’t 
afford it, so why think about it? 

‘At present prices, anyone who can af- 
ford a shop and ‘a hobby can afford 
motorized tools. High-grade machines 
were never cheaper. Carefully designed 
lightweight shops consisting of a bench 
saw, lathe, planer, jig saw, band saw, and 
motor can be bought for less than 
while individual units sell for little more 
than the price of a good hat. 

In fact, good motorized equipment is 
available at all sorts of prices. Like auto- 
mobiles, they can be grouped into well- 
separated price ranges, each fulfilling a 
need and ofiering good value for the 

matter what your requires 
are motorized tools that will 
fit your pocketbook as well as your needs. 

For less than ten dollars, you can place 
a safe, though lightweight, bench saw in 
your shop while "(C ) 
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+++ Little Stories of 
PROGRESS—and 
those ‘wha make it» ++ 


No. 1 of a SERTES 


“te NM[acic Kye 


that Sees Across th ()ceAN . 


a story called “The Magic Eye that Sees Across 
agazine reported the latest triumph of the photo- 
electric cell in enabling engineers to transmit long-distance pictures suc- 
cessfully. The photo-electric cell was then far from being a new invention. 
But it was still waiting, as we pointed out in this article, for the world to 
discover its many other uses. . . a world that thought the “magic eye” 
a tricky gadget whose commercial possibilities were not to be taken too 
seriously. But then, there will always be thousands standing on some river 
bank and jeering at the Robert Fultons . . . the same thousands who later 
‘cross the seas on palatial liners. 


‘Today men are making this photo-electric cell count and check 
articles on production lines, sort colors and sizes, protect their homes and 
factories—-all without human aid. Only a few months ago the “magic 
eye" captured a beam of light from the far-off star, Arcturus... and ‘The 
Century of Progress at Chicago was opened in a brilliant blaze of glory. 


Readers of Popular Science Monthly were quick to see the possi- 
bilities of the photo-electric cell—and among them were the first men to 
put it right to work, because these men recognized the authority and the 
timeliness of this magazine which brought—and still brings—the first 
reports of all new inventions and products. 


Although the rest of the world is always slow to learn, you—as a 
reader of Popular Science Monthly—may find today the report of some- 
thing new that will help you in your owa business. In these pages, from 
month to month, you may find the hint that will give you the jamp on 
the world . . . and on your competitors. 


Popular Science is the news monthly of Progress—and Progress is 
the keystone of modern business. You can rely on this magazine for the 
FIRST reports of science’s new ways to help you. Almost half a million 
men, secking other “magic eyes", are doing so now. 
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Popular Science Homecraft Guild, 
341 Fourth Ave, New York, N. Y. 
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YOUR MOTORIZED 
‘WORKSHOP 
(Continued from pases ) 


thirty dollars will buy you a semi-pro- 
fessional outfit that is Tanger and heavier. 


| Jig saws range in price from a few dol- 


lars upward and woodworking lathes from 
seven dallas to over forty. 

‘ethaps you do not want a complete 
motor-driven shop. Well and good. 
is no need to invest in a complete outfit 
to enjoy some of the benefits of motor- 
i wok IC yeu bay oly wd crew 
Jar saw you will be going a long 
toward odemizing your shop. It will 
save you time and your work will be 
easier and more interesting. 

‘The same can be said of the lathe. In 
fact, few tools will do more than the 
bench saw and lathe to widen the scope 
‘of a band-tool shop. They will be your 
Passport to more intricate designs. “Im- 
mediately your choice of projects will be 
seater, the output of your shop more 
artistic. 

The first thing to do when planning a 
motorized shop is to decide which branch- 
5 of the woodworking or metal working 
hobbies interests you most, Once you 
have analyzed your interests it will be 
easy to pick out those tools that will add 
the most to your shop. In time, you will 
‘want to add others. ‘The important thing 
fs to motorize and enjoy woodworking 
the modern way. 

‘The same holds true with the hobby of 
metal working. If you are interested in 
‘uilding model locomotives and miniature 
trains. your shop will not be complete 
until it boasts a good metal lathe. Count- 
ess model making jobs require turned 
parts that can be made in your own shop 
for a fraction of their cost ready-made. 

Tf you are like the average individual, 
your home workshop will be a life-long 
hobby. For this reason, you can not 
choose your equipment too carefully. De 
cide what you want and what you want 
to spend and then get the best for your 

To readers who are interested in adding 
motor-driven tools to their shop, Popular 
Science Institute offers the following ad- 

ice: Send for the catalogs of all the 
motorized tool manufacturers, consider 
the advantages of each make, and buy 
the equipment that best fits your pocket- 
‘book and your needs. But most important 
of all, buy from reputable manufacturers 
such as those whose products bear the 
seal of the Popular Science Institute 
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Hex y Kacer 


Flexy Racer ~ twin brother of the 
famous Flexible Flyer. Flexy Racer — 
the Fiexible Flyer on. wheels = the 
fastest, smoothest, safest coaster in 
the world. Swings instandly from 
high to low speed —races like & 
thoroughbred, always under control 
cuts the wind like 
ops in a split second. 
Healthful fun from five to fifty. 
enough for boy handling — 
seurdy enough for man handling. 


Silent as a high priced motor car ~ 
positive two-wheel brakes—balanc- 
ed spring steering—live rubber tires 
‘handles like Flexible Flyer. Made 
to use and made to last. 


All yours for a merry Christmas — 
Flexy Racer. 

Flexy Racer, the Flexible Flyer on 
‘wheels. And the new Flexy—a junior 
in age and in price. Priced 
from $5.95 to $8.50. 


S. L. ALLEN & CO., Inc. 
443 Glenwood Avenue, Philadelphia, Pa, 
‘Nabert alia of 
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Go to the Bee, Thou Crooner, 
And Learn About Broadcasting 


‘Ture excellent article by Robert E. Martin, 
“Nature Invented Them Fist,” could be fol- 
lowed by one on "Insects, s'Radiotrcans” 
is Idea is not so preposterous as it seems 
‘Many insects have appendages which are 
neither ornaments nor 
‘weapons, yet are. in 
some way’ connected 
with the. creatures’ 
existence. A guess that 
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wl show thatthe eves are inthe front part 
the Torchad and are not movable, whe 
the tal oes tre expable af beim. 
fran Into the centres body, “The ext 
hat with which the worker bee goes tothe 
Hive With hie Tond of pollen ial a my 
tery, How docs he doh? Rewards of 
SS sical wou side him 3 

be tats what Be 


Here's One Kick at Least 
We Can't Be Blamed For 


‘As nate result of an arsument on the fol- 
lowing aubject, Tam asking you to. supply 
the answer, if you find the subject interest 
ing ‘enough to publish. What causes. the 
RICK ina gun? A claims the kick starts 
at the moment of the explosion. B claims 
the kick staris, at the moment the bullet 
leaves the barrel. A says the explosion must 
roduce a kick as the bullet is a resistance. 
‘ays the internal explosion is equal all 
around and the bal- 
Jet, offering the least 
resistance must_move 
forward, but does not 
(hick) foree the gun 
back. The kick” is 
caused by. the force 
ff the explosion (not 
the bullet) striking 
the atmosphere imime- 
lately after the bul- 
Tet Teaves the barrel. 
Every bit of informs 
tion any’ of your readers can offer will be more 
than appreciated —H.G,, New York, N. ¥. 


asevnay, or STILL, 
WICKS: 
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Inspication Isn't Exactly 
What Some Would Call It 


1 rmx it quite remarkable that some 
of Porvian Scinxce Movrmuy readers are 
ip much wie than Eten and Sea ad 
Eaadingtom and ‘other accepted sient 
thorities Some readers have no hesitancy i 
telling us exactly what space, radio. Waves, 
Xray, electrons, protons, and even the ether 
sec A of tis seme inrmation the 
fave acquired. without. performing 

cot or making one calculation. Prob: 


Descendant of Kings Makes 
Our Solid Scale Models 


1 ave, been making several of your solid 
scale models and have sald a few. Now 1 
should like to make & solid scale model of 
the wartime Spad and SE-S, the models 
bbe the same scale as the Fokker D-7. 1am 
© direct descendant of King Louis XVI of 
France and 40 would 

deseription of ‘his coat of arms, 
Cavalle, N. 


10 Eet a Copy oF 
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Here's Moon Madness Setting 
A New All-Time Record 


‘Or att the plans 
1 
See nace 
ot 
Sey oe 
feed 
Laos 
aoa 
pS AN 
Satie GEN 
Steen s 
Sekar 
Ey TET oe eps re 
Fieger ta Mt rite 
SPs ee Se 
Beato eae re 
ae opens 
So Maleate es ns 
Sint a eas ca 
= AT ee es 
es arene 
ui et pre oH EE 


Triangle Problem Draws 
Almost Instant Reply 


Coscessise the right-ansle triamcle asked 
for by B.C. Troy, N.Y, Ta like to say that 
any trianele ig the proportion, short. side, 
1000; long side, 1.271; hypotenuse, 1.618, 
will meet the conditions. His problem involy- 
ing the radius of the circle as iustrated is 
fof course merely a trick, Draw the diaconal 
ff the rectangle from the center of the cir- 
‘le, and the radius is obviously. five inches 
With rexard to the mimbers asked for by 


NODW., San Bernardino, Calif, there are 
two ses of such numbers, depending on 
‘whether the numerical value ol is plus 
‘or minus: X equals 2.618, y equals 1.018; 
for X equals 0.382, y equals—0618, I note 
that one of your ‘correspondents says that 
the soap bubble problem can only be solved 
by calculus. [solved it first by algebra — 
YH, Tenafly, N. J 


This Racing Bug Gets 
Ina Mixup with Nitcogen 

A ew days ago a crowd of us 
hile racing buss otto talking about 
that drivers use fo win races One of the kang 
told about an arte he had read in some 
Tagatine. It claimed 
That the latest trek 
Conssted of filing the 
fires on tacing cars + 
With trogen as Ine 
Mead “of ai Imme- 
Giately everyone 
Santed to Know why 
Titrogen gat was any 
eter, than te We 
Srpued, for hours but 
ould come to any 
Souchislons, My es 
teas that ic had something to do with the 
Telaive speeds of diffusion of nitrogen and 
find aie through the rubber and fabric 

alls" Someone ie acemed to. think (ht 
had something to-do-with expansion and 
Heat What doy hi? Perhaps sme of 
Your readers who know a ttle more than 
Wwe do about I can seus straight). 
Cincinnati, Onto 


World Fair Exhibit 
Was “Simply Wonderful” 


1 ave just come back {rom the World's 
air at Chicaco, I saw your exhibit there 
and T'can't tell you how much T enjoved i 
‘The way those gears worked is simply. won: 
dectul HAWK, Omaha, Nebr. 


Stalin Won't Thank You for 
Bringing This Matter Up 

Too bad, in your article last month on 
the weather, that you didnt give some space 
to the stent and glorious work of the Soviet 
‘Commision for the Prevention of Snowfall 
fover Cities Last winter, the papers told 
the Soviet Government ‘got the idea that 
‘tould save'a Tot of trouble for the stret= 
Seaning squads “it 
Snow ida fall; 50 
decided to. abotah 
it "The. technical ex” 
pers said it could be 
Sone by senting op 
heervation balloons 
feith electnie toni PM, 
on apparatus when 
ver anow threaten 
Peshape for thee bie 
demonstration they : 
deliberately chose, 
cme cruelly sugsest, & day: when no snow 
‘was expected anyway. Hut greatly to thle 
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‘consternation, hardly had they got their ap- 
paratus working when snow bexan to fall 
{great white fakes. then, strangely 
enough, T haven't seen a Uhing in the news 


Yention of Snowfall over Citles—GHLW., 
Duluth, Misa, 


Colorado River Toad Is 
New Expect on Pecfumes 


Sone time ago there was 2 question sub- 
mitted to "Our Readets Say.” concerning 
Dalsonous frogs, or toads, Vour readers probe 
fhiy have heard. of 

the” Colorado River 
toad which makes its 
home along that river, 
and ‘throughout the 
Southwest. The color 
of this toad isa 
muddy green. tis a 
Inuge “iellow, and. is 
capable of exuding a 
[potsonous ‘substance 
rom his skin, Many 
a small dog as gone 
to'the happy hunting ground after biting one 
‘of these toads. Men have become il Tom 
handling the toad, but 1 have never beard 
fof a fatality. Like ‘most, polsonous things, 
this toad has a method of warning offenders 
saa very disagreeable odor. 1 speak. from 
first-hand experience as six of the toads make 
their home in my garden, but do not bother 
Us in the least unless they” are disturbed 
‘They wage an endless war on worms and in~ 
sects, and. for that reason T consider them 
an aiset —E.W.B,, Winkelman, Avie. 


Here's One Final Blast 
At All Evolutionists 


1807, 1d tno wht ot 
Hate Ped pair ne 
OPS Oe tet lat 
i an wl St ae 
ae in, ect 
Sec at ct a ae 
inca! ae ie Ein 
sat stan me «Sth oe 
Miran aatiey ie Die hs 
Ze a esd et ap 
iat <ateog' Uh sos Ee 
scat nah aaa We 
oh oe ce 
ieeomaana 


If You Get Past This One, 
We'll Have a Hard Winter 


‘For centuries, human beings have attempt 
ed to “uavell the mystery. that sirrounds 
their existence om earth, only Uo meet with 
Complete failure. The hidden barrier that 
So""consistently” guards the secret. of ctea~ 
tion can not be pasted by mankind, and the 
Uheories that scentists are constantly ad~ 
Vancing are worthies. 

How can man, a mere 
Biechanim, hope 10 
jetrate into’ the 
Great Beyond? Ts it 
riot enough that we 
dre here and enjoy. 
life? ‘The thought of 
rman solving the enig- 
qa of Iie is inered- 
Tbe! Gradually, the 
‘wise man comes to 
the conclusion that 
file i too sacred a thing to be a subject of 
ontroversy among mere mortals, and so be 
caves the question dangling im mid-air, um- 
anwered-—FB, Reading, Pa, 


SHAKE: 
ROTHER 
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Bottling Ether Is Difficult 
Since No One Can Find It 


Prestrr me to tell you, E.CJ., Westport, 
Conn, that ether is not a material sub- 
stance’ as supposed by many but merely a 
‘concept that was originated in the nineteenth 
‘century because of the apparent necessity for 
some medium to transmit ght and electro- 
magnetic waves. The Theory of Relativity, 
While stil’ a theory, disproves the existence 
Of an ether. Your scheme for bottling ether 
will not work since ether does not exist in 
the form in which you have conceived It— 
JT, Shadyside, Ohio, 


Pull of Those Horses 
Depends on Conditions 


Assuasixe a quotion i a recent isue 
from O1.G., Rotktom, Ti, rezvrding” the 
relative pall Of the leading and laasing horse 
fp a team, I sould tet hin that depends 
tow the way the doubletree is made and aed. 
Tn the ordinary doubletre, the center hole 
{or the pin te aoually nearer the front. while 
the hoe for the aingletree levies are Deat= 
fr the buck. That fy the three holes are not 
fh line, so. when used this way” the lazing 
fone jets a shortened end of the dosbleree 
2st swings and therefore has ap Increasing 
Share ofthe loud to pall. Again the ordinary 
oublerce usually hus a Dom the back side 
‘When the bitch ie made fe this. the reverse 
Ure and’ the lagzing hore hav a. decreasing 
Share’ of the lost because in this case the 
Center fulerum is back of the snletee (u- 
‘crums “and. as. the doubletree swings, i 
lengthens the lgzing horse's end giving that 
fone a greater adean- 

tire When ine he rumy, Tey 
holes oF itches are Ask ME 
fn line, neither horse 

ts any advantage 

frhen ‘the doublet 

wines” This reminds 

tbe of apotber gues: 

tion T have often 

heard raised: Does a 

fod, put principally 

fn the Iron end of 2 

‘tagon pull easier 

than if pul principally on the eat? My own 
Anvwer fe that on 2 hard rund there to 
diterence, but on sft dit or im Uhe mud, the 
loser the ad’ is to, the team, the mote 
they 4a. pull, providing the hitch is low 
‘bough to give 8 ft as well as 2 forward 
pulp HA, New London, Obie. 


This Worried Reader Wants 
A Crystal Iconoscope 


Wox'r some bright reader of Poruzax 
Saumigg, Musics peas answer_my que 
tion? Here iti: Is a erystal iconoscope pos 
sible? If the impulses coming through ' crys 
ial are sufficient to actuate the magnets of 
fan earphone, why, shoulde't a crystal sensi- 
tive to television impulses actuate the ma 

nels of Kinescope (receiver) for scanning and 
ako make a cathode-ray bears? ‘The chances 
agetonte onc that Ts wows, but somebody 
doesn’t tell me if Tm right or wrong T 

die of curiosity —FL.G, Birmingham, Mich, 


Model Worker Puts in Bid 
For a Modern Locomotive 


I macewrey had the good fortune to sce 

‘display of locomotive models made by 
Emest Warther, of Dover, Obio.. There were 
sixteen in all, starting with the fist attempt 
to make a railroad engine up to the pres- 
fent locomotives. One model was made of 
ebony. ivory, and pearl Others were of al- 
but, ivory, apd pearl All were connected 
{o one motor through a series of belts. Now 
I would hike a locomotive mode, not one, 
fof coune, with moving parts because that 
Would require too much Skill AS a sugges 


tion, I think model of the Empire State 
Express would be nice. What do you other 
model workers think of this suggestion of 
‘mine?—J.W.D., Dolliver, Ta 


We've Got ‘Em on Our List— 
The Pests That Should Be Missed 


Aw amrzanr leit here the other day with 
200 pounds of serum ta combat an epidemic 
of sleeping sickness among horses in. Mary~ 


Wie hea IU'hories YAW 


yecan't 
science feed the germs 
forests that cusht £0 
0'to sleep? 
Eooc, think of a 
fing tom-cats curled 
Lup asleep. instead of 
youling on the back 
Fencel Think of hav 
‘ng mosquitoes snoring instead of busy with 
their” braces aad bits! Think of having 
hhouse-ilies deep in drearatess shamber instea 
‘of making tracks actos the. chinaware! 
‘There's a mark for science to shoot at. 
‘eu can make yout own Tit of pes And 
rabably will include nuts, who. write 
raders) Say daffy letters lke this and 
that's oke with me—CR., Chicago, Ik 


See What He Means Or 
Do You Need More Light? 


JK.G. of Tallahassee, Fla 
‘original ideas concerning light; 
‘ire not entirely correct, Light ts 4 {or 
fadliant energy” traveling through ‘the ether 
ata high rate of speed in the form of waves, 
it is betewed. When a molecule bas an ex 
cessive amount of energy things happen in 
side and some energy is radiated in the form 
fof electromagnetic Waves Of ¥ 


Strike the retina the sensation of light oc- 
curs. Now when, for instance, an electic 
light is turned on, the molecules of the fila 
iment get more enersy, the filament becomes 
hhot, and ‘ight ‘waves’ are given off, ‘These 
waves strike the reting and the sensation of 
light is experienced. When the light is turned 
fff, the filament ceases to radiate, these 
‘waves and no more reach the retina with the 
result that the sensation of light is no longer 
Apparent. The waves radiated by the filament 
during the time It was hot do not disappear 
bbut continue to travel throush the ether un 
til they stetke something which either reflects 
co absorte them-—MCH, Saint Paul, Minn, 


Try This Some Rainy Day When 
You're All Alone at Home 


Mayar you've heard this before; 1 just 
discovered it, Anyway, no kidding, there's 
town in Wale with" the awe-inspiring 
ae of Llantaipulienesicogerychwyrad, 
robwilliantysiiogogogoch. Tt has a railroad 
Sation, and when the train conductor calls 
the stop be clips it to a prosaic “Llanfair.” 
For fitty years this butchering of their town’ 
fair mame has jeked 
the proud Welsh in 
Ipabilants, and recent- 
ly they decided to do 
something about 
They emblazoned the 
name in full on a bine 
rer twenty-five feet 
Jong and tung it be- 
side the station $0 


vor | TELL you 
eens Past 
SeeSne "coe 
Fis enue 


‘There may be a longer name in the world 
somewhere, but Tcant quite imagine it— 
EFK, E ¥: 


u 
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DO YOU WANT MOST 
IN YOUR NEXT CAR? 


General Motors invites you to step out of the 


concen. [oY Anower 


[s 
sunt SER 


driver’s seat and up to the engineer's desk—to tell 
us the kind of automobile you would build—the 
features you want most in your next car. 


anes can ane ON 


During the past year General Motors, through 
its Customer Research Staff, has invited well over 


1,000,000 motorists “to pool their practical driv- 
ing experience with the technical skill of General 


Motors Engineers and Production Experts." 


In case you have not received our questionnaire 
“The Proving Ground of Public Opinion,” we shall 
be glad to mail you a copy. 


It contains 24 pages of interesting information on 
important automotive developments during the 
past five years, and gives you the opportunity to 
“cast your vote” on the future trend of design. 


GENERAL MOTORS 


CHEVROLET * PONTIAC * OLDSMOBILE * BUICK 
LA SALLE * CADILLAC + BODIES BY FISHER 
GMC TRUCKS + FRIGIDAIRE 


i 
{ TOMER RESEARCH STAFF H 
| GENERAL MOTORS, DETROIT, MICH ! 
1 Please send me, without obligation, a copy of your question. | 
1 naire “The Proving Ground of Public Opinion.” H 

i 1 
| Name =| 
| stee ess | This booklee covers OF features of motor 
1 1 “car design relating to dependability, 
1 City ~ 1 economy, performance, safety, comfort, 
1 Sa | Gounenlence, appearance, cera! per 
L ! specimens illustrated above. 
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Doctors Face Death 
TRAILING 


Lping 


Poisons 


human guinea pigs in the war on a. mys: 
case, thee courageous scientists are now 
in an isolated laboratory of the United 
lic Health Service. Deliberately they have 
(o the bites of mosquitoes suspected of 
lcping sickness (encephalitis) which, at 
gripped nearly a thousand persons in’ St. 
1 lieve, these insects carry the deadly. 
¥y will contract a malady for which medical science 


By the nvr, 
STERLING : goons thee: asked cepeieters work 
GLEASON 


three brave experimenters recover and learn 
‘dread disease, or succumb toa heroic death, 


risking death dozens of 
handling germs and viruses. When baf- 
fling diseases sweep the country 
in terrifying epidemics. they 
become leaders of a medi 
army, military in its stern 
ciency and its demand that 
every member be ready’ to lay. 
down his life for the cause, 

Tn this warfare, the latest sci- 
entific methods of the hacteriol- 
ogist are weapons, Miniature 
epidemics, produced in the Iab- 
oratory, rage for months. while 
workers study symptoms and 
cures, Germs passthrough 
countless generations in the test 
tube, live for years in the re- 
frigerator while new races are 
bred and studied, —Black-light 
microscopes are used to photo- 


413 


iatwhirled in 
‘the sl 
In preparation for Bltering 


‘graph organisms so tiny that 
for years they have escaped 
detection, 
Such were the methods 
used in the study of other 
plagues. when’ the recent. sleeping- 
Hickness “epidemic broke out. It 
found medical science without spe- 
cific means. of checking it, for al- 
though epidemic encephalitis, one 
of several forms of the deadly 
Sleeping sickness, has been known 
to man for 221 years. its germs 
have never been ientiied. “Tt is 
‘one of group of diseases caused 
by’ filterable_viruses—poisons.con- 
{Bining. either chemical substances 
‘of prodigious destructive potency, 
or ele living organs 59 minute 
that they” pass through filters that 
hhold back ordinary germs. and are 
ible even under the most pow- 
rose 


erful " 
‘An alert pathologist detected the 


existence of encephalitis. in St. 
Louis last July. Authorities. on the 
watch for additional cases. found 
an epidemic already 
New pa 

tion hospitals and. inthe m 
world virtual martial Taw was de- 
clared, 


of the U. S. Public Health Service 
arrived on the scene. At once he 
‘ruited a force of heaith officers. tral 
investigators, physicians, nurses, bact 
‘ogists, and ‘laboratory’ technicians, By 
long distance telephone he got authority 
from Washington to purchase monkeys, 
to be inoculated in the hope of develop- 
ing a protective serum. 

‘Meanwhile, his medical army. studied 
the history of every case and analyzed 
sources of milk, water. and food. in 
effort to find common avenues of infe: 

He was joined by Dr. Charles L. L. 
Williams, Jr., noted authority on disease 
bearing insects. The sickness was found 
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eleven times more prevalent in the 
suburbs. This fact led him to fo- 
‘cus attention upon possible insect 
carriers. especially those with a pro- 
boscis like a hypodermic needle, 
peculiarly fitted to plunge the virus 
directly into the bloodstream. These 
included the mosquito and certain 
biting ies. 

Efforts to induce the disease in 
‘monkeys did not bring the hoped- 
for results. A human subject was 
needed. Without hesitation, three 
scientists volunteered and sub- 
mitted themselves to the stings of 
mosquitoes that had bitten victims 
of the disease. As this is written 
scientists are anxiously watching 
the outcome of this phase of the 
experiment. 

‘Meanwhile the epidemic seems 
to be abating. Ii it is checked on 
the St. Louis battlefront, experi 


‘menters will Lake it into the labora- 


news, yellow 


$0 far as 
i 


tory, where they will breed the deadly 
viras for further study. "Here they will 
infect a guinea pig, rabbit, or mouse with 
the disease. Upon the animal's death, the 
brain and spinal cord will be removed, 
ground up. added to a salt solution, and 
Injected into another animal to perpetu- 
ate the epidemic. 
alike ordinary germs, which can be 
raised in the incubator for many Renera- 
tions on litte beef broth, the. virus 
‘ordinarily grows only in living tissue. ‘So 
small are its organisms or active bodies 
thatthe microscope shows nothing. of 
their nature, Dissolving infectious ma- 
terial in a test tube, bacteriologists pump 
the cloudy solution through 
Sa Berkefeld fiter—a cane 
\ dle of diatomaceous earth 
whose pores are. 30. fine 
\_) Bee hol ack: ornay 
/ ferms, They obtain 


colorless 
Scope seems devoid of life, 
Yet a single drop of this 
clear fuid has the power 
fof transmitting the dis 
case to animals of men, 

Despite their elusiveness and the 
danger of contracting terible diseases 
for which science has no cure, Rov" 
ferment research workers continue 
their attack upon the riddle of the 
virus. Even now, in a secluded lab- 
oratory: at Pasadena.Calif., Dr. V. M 
Hoque and other workers of the U. 
Frubli Heath: Service “are conduct 
ing experiments with pattacosi, the 
mysterious parrot disease that 

to man 80 rapidly that it is 


classed as one of the most highly 
contagious diseases known, 

At the Hooper Foundation, the 
University of California's research 
Iaboratory at San Francisco, similar 
studies are in progress, as well ag at 
the Rockefeller Institute for. Medi 
cal Research in New York, So has 
ardous aro they that Dr. Karl F. 
Meyer, had of the Hooper Founda 


rw only himself and one 
form work involving 
with the birds—even 
stante flirt with 
germs dozens of times 
The study is a continuatio 
courageous battle begua in 


ofa 
1929, 
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‘when a mysterious epidemi 
flared acros the nation. S- 
‘multaneously it sprang up in 
Paris and_ other parts of 
Europe. Symptom of the 
disease was a fever combined 
‘with a lung infection so sim- 

F to pheumonia that phy- 
sicians found it difficult to 
distinguish it until death had 
claimed the victim. 

Identification of the mal- 
ady as the deadly parrot dis- 
ease of the tropics came 
about purely through chance. 
An American doctor read 
about an opera troupe in 
Argentina, attacked by a 
strange disease after a per- 
formance in which parrots 
were used. Next day, he 
hhappened to notice a.’sick 
parrot in the homes of two 
patients whose ailment be 
had not_been able to. dia 
nose. Scientists traced t 
malady at once to infected 
parrots and parrakeets re 
cently imported from South 
America, Outbreak of the 
disease in sixteen foreign countries sig- 
halled the appearance of a world-wide epi- 
demic. 

War immediately was launched against 
the dread disease in five great labora- 
tories, The highly contagious nature 
mediately appeared. Sick parrots, brought 
into the Public Health Service laboratory 
for study, caused an epidemic in which 
eleven laboratory workers were 
stricken, one fatally, 

‘Though they worked in isolated, 
Insect-tight, thoroughly disinfected 
laboratories, and wore sterilized 
masks and surgeons’ rubber gloves, 
‘experimenters became infected with 
the malady. Infection came through 
the nose and throat, when workers 
breathed virus-laden dust particles 
from the parrots and thee canes 
‘4 form of exposure almost impos- 
sible to control. But these misfor 
tunes, in the simple words of Sur- 
eon-General Hugh 8, Cursming, of 
the Public Health Service, “only 
served as an additional incentive to 
our work.” 

‘Shocked by the spread of the epi 
demic, the Government imposed a 
stringent quarantine on all impor 


ness. At tit 
‘elng inveulated 


3 
‘monkey 
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‘The Berkoleld leer 
foto. fine ordinary 
Bacteria eam not pase 


tations of parrots. France and 
a number of other countries 
imposed similar embargoes. Pri- 


vate owners, terrified, killed 
their parrots wholesale. The 
disease attracted wide public- 
ity when the wife of Senator 


Borah, of Idaho, contracted 
it, From their laboratories i 
Washington, government sc 
centists directed her treatment 
by telegraph. Meanwhile, Dr. 
H. E. Haseltine and’ Dr. 
Charles Armstrong, distin- 
fuished scientists who were 
themselves recovering from 
laboratory infection of psitta- 
cosis, gave their blood for a 
serum.” An airplane rushed to 
Hehe with the precows dud 

ime to aid her in a success- 
ful fight against the malady. 

ice the movement of pa- 
rots had been checked by law, 
the epidemic burned” itseli 
‘out. Tt flared up again when 
California, a focal point of 
the disease, lifted its quaran- 
tine and permitied owners of 
avaries to ship their birds, Im- 
mediately fifty new cases, due to Cali- 
fornia-bred birds, were reported from all 
parts of the East. The Federal govern 
ment thereupon permanently prohibited 
all interstate movement of the birds, ex- 


ent under specie permision of sate 
authorities. 

Research for a remedy or immunizing 
serum is still going on throughout the 


world. It has been found that chickens 
as well parrakeets, canaries, and love 
birds—may contract the disease. 

Suill another deadly disease linked to 
2 filterable virus is poliom; 
known as. infantile  paraly 
persons of all ages may contract it, Tt 
Heaves its vstims crippled fr life, 
Psittacosis, it, too, is a is 
Punother’of'the many sinister diseases 
that come to man in an unknown manner 
out of the vast disease reservoir of the 
‘animal kingdom, 

When an, epidemic of this, terrible 
paralysis broke out in southern California 
two years ago and began to spread north- 
ward through the state, scientists of the 
Hooper Foundation went into action. 
Beatrice Howitt, research worker, aided 

Dr. H. E. Thelander and Dr, Edmund 

ww, of the Children’s Hospital, adver- 
ised widely for blood from persons, who 
hhad recovered from the disease, Then 
she travelled over the state, collecting the 
blood, which she sterilized and pooled, 
five or six samples to a group. 

This blood was then given to victims 
of the disease, fifty cubic centimeters at 
time. Such blood contains natural ant 
bodies which counteract the virus, and 
the only known substance of value in the 
treatment of the paralysis. More than 
140,000 cubic centimeters of the serum 
‘were used during another recent epidemic 
jin New York, where 6,000 persons con- 
tracted the disease. 

When sgn of an epidenle appeared 
San Luis Obispo, Calif, the local health 
officer determined to "prevent it from 
faloing foothold in his city. | Going 
from house to house, he and his workers 
visited every home, examining each per- 
son that was unwell, More than a hun- 
dred cases were discovered, many of them 
in a mild form that otherwise might have 
gone undetected until too late. 
was given immediately. As a result, 
there were no deaths, although elsewhere 
the disease took toll’ of many’ lives, 

Knowledge of the mysterious polio- 
‘myelitis organism was recently advanced 
by Dr. Frederick Eberson, of San Fran- 
cisco, ‘who successfully grew the virus 
‘outside the body. |The original virus, di 
luted a million times, was transplanted 
to a new, medium, where it grew and 
reproduced steadily. Apparently the virus 
bodies have a (Com 102, 
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WEEPING across a mysterious 


screen like an invisible penci 
beam of electrons recently penned 
the message of welcome that opened 
Electrical and Radio Exposi- 

tion in New York City 
‘Seated before a small black box, Clar- 
ence L, Law, president of the New York 
Electrical Association, wrote his official 
sreeting with a pencil-shaped stylus 
multaneously, in a far corner of the expo- 
sition hall, the words of his message 
flashed across a screen in glowing script. 
‘As though guided by some unseen hand, a 
weird green spot traced out the luminous 
letters of fire just as they were written 
‘This was the first public demonstration 
of the latest wonder of science—the cath- 


the Ni: 


© “cathautograph” by its inven- 
tor, Allen B, DuMont, of Montclair, N. J 
this new instrument promises to add ane 
‘other important chapter to the story of 
‘communication. Sending messages that 
ccan be read rather than heard, it opens 
new fields for the telephone and the radio. 
Where earphones and loudspeakers bring 
code and speech, the cathautograph can 
bring the written word in any language. 
‘The fact that anyone who can read and 
write can operate the cathautogeaph mal 
it particularly valuable in radio. In emer- 
gencies on the high seas. for 
ships equipped with electric per 
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ol the radio pen, called 


cathautograph, is wrting « mes 


not need the constant 
services of trained op- 
erators for their radios 
The captain, the mate 
or even the’ cabin boy 
could scribble a me 

sage of distress and r 
ceive instructions. 

In other fields, the 
cathautograph meets 
similar needs. In 
planes, it can be used 
to replace with its pen- 
cil-shaped "stylus, "the 
present cumbersome earphones and micro- 
phones. Visual communication can be car 
ried on between large transports and land 
stations and maps, as well as instructions 
can be sent and received 

To the radio police, it offers a means 
of transmitting diagrams as well as writ 
ten messages to outlying districts and 
ig squad cars. In business, it can 
interoffice communication, To the 
stock broker it furnishes a quick, accu- 
rate means of sending and receiving stock 
‘quotations and trading orders. 

Physically, the cathautograph receiver 
is simply a special type of ‘cathode-ray 
tube having a phosphorescent, instead of 
a fluorescent. screen or target. Like the 
inescope of television (PSM. Sept. 
. 11), i depends on an easily deflected 
beam of invisible electrons, Speeding be 


fay tubes whieh 
re is chief parts 


GF THODE-RAY tube, 


having a phosphorescent screen, 
makes it possible to broadcast to 
a distance messages that can be 


read as fast as written 


tween two sets of metal plates in the base 
of the ‘tube, this beam canbe best up, 
down, or to either side merely by varying 
the voltage on the plates. 

‘At the transmitter, the pencil-shaped 
stylus is supported on'a movable arm. By 
means of an ingenious sliding pivot, the 
aarm and stylus can be moved in any direc~ 
tion to form even the most complicated 
Fetters and figures, 

When the stylus is moved in writing a 
message, sliding contacts on the arm glide 
over two coiled-wire resistances connected 


In the 
ba taed 
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electrically to the two sets of deflecting 
plates in the tube af he cathautograph 
Being arranged at right angles to each 
other, each resistance 1s controlled by the 
movements of the stylus, one by vertical 
motions, the other by the horizontal, 

‘As each resistance is made shorter or 

st depending on the position of the 
tae, oe as ley can pa ts 
the corresponding deflection plates. en- 
closing the beam of electrons in the tube 
Since the deflection of the beam one way, 
for the other depends on the voltage of 
these plates, its motion is identical with 
that of the stylus 

Speeding through the neck of the tube, 
this beam then strikes the special phos: 
Dhorescent screen of the cathautograph. 
{AS the electrons in the beam bombard the 
screen, a glowing spot appears and as this 
moves it leaves a fiery trail of phosphor- 
escent lines and letters, 

‘In the present model some ten words 
‘an be seen on the screen before the glow 
of the first line begins to fade. As the 
eleventh word is written, the first word 
disappears and a new word can be written 
in its place. However, by altering the de- 
sign of the screen ihe inventor claims 
{hati can be made to hold ts glow even 
longee. 

Tnspecting one end of a simple two-way 
cathautograph system of the wired type, 
you would notice that the combined Fe: 
<eiver and transmitter closely resemble a 
theatrical spotlight. “At the top, mounted 
like the spotlight lens, you would find the 
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phosphorescent screen of the eathode-t 
tube receiver. Below this, projecting for- 
ward, you would notice the writing stylus 
and the movable arm. 

To write a message, you would instinc- 
tively pull the stylus toward you to place 
it in a bormal writing position, This would 
‘operate an automatic call signal at the dis- 
tant receiver. At the same time, a brilliant 
green spot would appear on vour screen 
and a similar spot also would glow on 
the screen of the second instrument, 

Using the stylus just as you would a 
pen oF pencil, you would write the first 
‘word of your message. So free would be 
the motion of the stylus that you could 
write in your natural hand, 

Following the movements of the stylus 
like a magic ball of fire, the green spot 
‘of light on the distant screen, as well as 
the one on your own, would trace out each 
Jetter just as it was formed. When you 
would lift your stylus at the end of each 
word, the glowing spot would disappear 
only to reappear again’ some distance 
away when the stylus was lowered at the 
‘beginning of another word, 

‘As the stylus at the other transmitter 
‘would be moved in penning the reply, the 
‘lowing spot on your screen would slowly 
and deliberately trace out letters, words, 
and sentences in glowing script. in time, 
its luminous trail would fade and new 
words would appear. Finally, the script 
‘would stop and the red light on your 
receiver panel would go out, telling you 
that the message was finished, 

‘The New York demonstration of the 
cathautograph marked the end of long 
series of experiments, Now, its inventor 
is working on a method of making a 
permanent record of the luminous writing, 
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FIFTY-SIX-FOOT RUDDER FOR WORLD'S BIGGEST LINER- 


‘Lest equipped with its giant rudder, the 
S.'S, Vormandie, biggest ocean liner in the 
world, is nearing completion in a French 
Shipyard for its maiden Voyage next spring 
Some idea of the vessel's staggering dimen: 


sions is given by this fitting alone, shown 
above, which measures fifty-six feet in 
length and towers high above the workmen, 
standing upon it. The view was made be- 
fore the addition of sheathing that gives 


HOTEL BUILDS MONUMENT OF BROKEN CHINA 


coxsTaLCTIXG a monument of all its 
rn crockery, a hotel at Hildenborough, 
ind, has provided its grounds with an 
val landmark. The pile of china frag- 
s serves as a gentle admonition to 
careless guests and attendants, inviting 
to refrain from adding to its height 

te of this warning, however, the 

ent to carelessness continues to rise 
is now nearly as high as a woman's 
as is seen in the illustration at left 


BIGGEST BIRD MORE 
THAN 14 FEET TALL 
Boxes of a bird that scientists 
believe the biggest that ever lived 
have been unearthed by a museum 
expedition at Cuddie Springs, Aus- 
tralia. In life the bird is thought to 
have resembled an emu; but its 
size must have surpassed that of 
the moa, an extinct, flightless bird 
of Australia and New Zealand, 
which stood fourteen feet high. 


BIG MOUTH TESTS 
DENTAL FILLING 


To teaKy how to make 
dental fillings so strong that 
they may be bitten upon 
without damage, samples 
‘of various materials are be- 
ing compared in an unusual 

ries of tests at the United 
ates Bureau of Stand- 
ards, The specimens are 
placed in a mechanical 
mouth that bites down 
upon them. Dials then res- 
ister the pressure at whi 
each one breaks. Results of 
the tests are being observed 
and carefully studied by 
experts of the Georgetown 
University Dental School 


Power machine gages pressure needed to break dental flings 
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the rudder an unbroken, streamline sur- 
face, The mighty Normandie, first transat- 
lantic vessel to be fully electrified (P.S.M., 
Oct. ‘33, p. 16) is powered by the four 
fargest motors ever built, 


USE SWINGING SCAFFOLD 
TO SET MARBLE COLUMN 


‘Serrixe marble columns in place is made 
easier by an innovation in building meth- 
ds, in which the workers and their scaf- 
fold are hoisted along with a section of 
stone that is to be added to the column. 
‘When the section is lowered in place, the 
men are within easy reach of the joint, as 
shown in the photograph above. The new 
procedure saves the expense of construct- 
ing scaffolding around each column, since 
the small temporary scaffold is swung from 
fone job to another. ‘ 
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Use Tiniest Radio Tubes in 
Ultra-Short Wave Study 


Rapto tubes that look like toy marbles, be- 
lieved to be the smallest ever built, are aiding 
‘experiments designed to solve the problems of 
communication on ultra-short waves. Their 
working parts are assembled in a space no larger 
than a pea, and a receiving set employing the 
new tubes fits comfortably in the palm of the 
hand, The tubes permit the reception of radio 
waves only a foot in length, thus opening a range 
of potential radio channels many times as wide 
as the regular broadcast band. Their develop- 
‘ment by engineers of 

the RCA Radiotron 
Company is regarded 
a bringing neater the 
commercial use of 
these channels, despite 
the fact that much ex- 
perimental work on 
methods of transmit- 
ting ultra-short waves 
from the sending sta- 
tion to receivers still 
remains to be done, 
It is this work that 
the experimenters are 
now doing. 


THERMOSTAT FOR CARBURETOR 


Ixsratteo on any car, with only a wrench and 
pliers for tools, a new thermostatic device automa- 
tically adjusts the carburetor mixture to suit the 
weather and the engine temperature. The thermo- 
static element, resting on the exhaust manifold, closes 
fan air valve when the motor is cold and opens it 
making the mixture leaner, as the motor warms up. 


SNOWMOBILE FOR POLAR TRIP 


Meaenens of Rear Admiral Richard E. Byrd's sec- 
‘ond expedition to the Antarctic, which recently 
started for the South, will whiz over the polar ice 
‘and snow in a curious six-wheeled vehicle nicknamed 
the “snowmobile.” Its endless treads provide firm 
traction, no matter how bad the going, while a pair 
of ski runners at the front serve to steer the car. 


SKY VIOLET IN COLOR AT 
ELEVEN-MILE ELEVATION 


their airtight balloon gondola to 
preaking height of 11.8 miles above 


he earth, the other day, three Russian aer 
ns aght back the first scientific observ 
ever made at so great an altitude, 


ve their heads the sky provided a 
king spectacle; its color had turned 

toa soft, deep violet, almost de- 
void of the light-reflecting haze 
found at lower levels. Looking 
down, they tried in vain to detect 
any curvature of the earth's hori- 
zon, Following their successful 
wage to the stratosphere, in the gon- 
ia illustrated above, still higher as- 
nts are planned, 
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STATUE OF CHRIST THIRTY FEET TALL 


Turunty feet tall from head 
to 

Christ is 
in n Denver, ¢ 
When it i 


spring atop a high 
peak, the figure, largest 
kind in. this co 

Visible for miles 


Will be composed of 2 


of terra cotta, $0 per 
fitted that the joints will be virtually invisi 
ble a few feet away. When filled with con- 
crete, the figure will weigh seventy-five 


tons, and a tower of steel has been erected 
‘on the site to support it. The design for the 
statue was copied from famous pa 


KILL SWORDFISH WITH NEW AIR GUN 


Hextise swordfish with an air gun is 
made possible by a weapon invented by 
€. R. Klein, of Santa Monica. Calif, 
Mounted on a boat with a swivel clamp, 
it may be elevated or lowered and sighted 

direction. When a hand trigger is 
pressed, compressed air fires the harpoon 
and 200 vards of line from the small onc- 
and one-hali inch barrel. A power com- 
pressor furnishes the 100-pound pressure 
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of air needed to operate the 
device. The air gun weighs only 
eight pounds. is virtually noise- 
less, and is said to be extremely 
accurate in operation. The power 
of the gun is so great that the 
harpoon is driven 
at a considerable 
the harpoon holds so securely, 
the fish is easily killed, 


BIG FLASH-LIGHT BULB 
FOR PHOTOGRAPHERS 


To fill the need of amateur and profes- 
sional photographers for an electric flash 
bulb of greater brilliancy than those pre- 
viously on the market, a new oversize bulb 
hhas been announced, Resembling a 300- 
watt incandescent bulb in size, it gives 
three and a. half 

the standard prof 
which it is compared above. Since a small- 
sized flash bulb designed for home use has 
also been placed on the market recently, a 
range of three sizes fs now available, 


SAFE DRUG TAKES OFF 
TWO POUNDS A WEEK 


Discovery of a drug that enables over 
‘weight persons to reduce safely without 
exercise is reported to the American Medi 
cal Association by: two California research 
workers. Experiments conducted by the 
discoverers, Dr. WW. C. Cutting and M. L. 
‘Thayer of the Stanford Medical Labora- 
tories, show that daily doses of the drug 
will remove to pounds of weight a week 


RECHARGE FLASH-LIGHT BATTERY 


Frrrixe any standard case. a 
light battery may be recharged 
when it is used up, according to 
y Both the and th 
serves as electrolyte. are hermetically 
an inner container of flexible rubber, which provides 
for expansion due to gas, and an outer shell of alu- 
minum, The flash-light battery will give ten hours of 
useful service after each charging 


ww type of flash- 
a storage battery 


New rechargeable Sas right, and at left cute 
Seay view showing rubber container snd aluminum shell 
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NEW TUG'S PILOT HOUSE CAN BE RAISED OR LOWERED 


Equrrren with a movable pilot house 
that can be hoisted to a height of twenty- 
two feet above the waterline, or lowered to 
the main deck, one of the strangest of tow- 
boats is being built for service on the Chi- 
cago River. Its design gives the pilot the 
tlevated point of vantage necessary for 
maneuvering a long string of barges, while 
providing for the fact that the vessel must 
pass under bridges where the clearance is 
only twelve feet. When a bridge is ap- 
proached, cables will lower the pilot house, 
And a motor-driven hoist will raise it when 
the obstruction is passed. The 113-fo0t 
craft will be driven by a $50-horsepower 
Diesel engine and will have three rudders, 
‘one in the usual position and one on each 
side of the propeller shaft 
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ASBESTOS PACKING NOW 
USED IN PISTON RINGS 


Asuestos piston rings, declared by their 
designer to reduce wear upon the cylinder 

ls of a car's motor, are the invention of 
an Erie, Pa,, automotive engineer. Each 
ring is made from a U-shaped strip of steel 
‘or bronze, the groove being filled with as- 
bestos packing as shown above. The latter 

braided with fine copper wire and im- 


ype are used as compression rings only. 


FLOATING RAILROAD BRIDGE RISES DURING HIGH WATER 


Fras of its kind in the worl 
ing bridge constructed by dai 
in French West Africa, to carry railway and 
‘automobile traffic across the quarter-mile- 
wide lagoon separating Port Bouet from 
the mainland. The floating part, 689 feet 
long, is built upon six steel pontoons, se- 


PILOT HOUSEIN 
aalsto POSTION 


Just as a wagon driver 
leads his horse, so the oper- 
ator of a new British deliv- 
ery truck can lead it from 
door to door. The three- 
wheeled vehicle operates on 
storage batteries, and 
steered either from the dri 
er's seat oF from outside b 
means of a swivel handle, 
An auxiliary, speed-regulat- 
ing handle just above the 
floorboard is also accessible 
from the exterior. Thus the 
grocery man or baker m: 
lead his machine beside hit 
stopping at each house on a 
block, and then step aboard 
and drive away. The sixt 
volt battery that powers the 


fi 
being recharged. so that the 
truck is said to be very ect 
womical to operate and fac 
ates package delivery. 


curely anchored to concrete blocks sunk 
in the soft bottom. When the water is low, 
the bridge is level. During flood periods, 
however, water ballast is admitted to the 
pontoons in varying amounts so as to give 
the bridge a camel-back curvature. Ingen- 
ious hinges and joints at the ends of the 


floating section permit the passage of cars 
and trains without hindrance, regardless of 
the position of the bridge. By this plan, 
tthe engineers spanned the lagoon at less 
than half the cost of a fixed bridge, which 
‘would have been expensive to erect on 
suitable foundations. 
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BIG ACCORDION WORKED WITH PEDALS 


To prove musicians with a larger 


accordion than could be carried conven- 

ently on a strap around the neck. a foot 
pedal instrument of ingeni- 
‘ous design has been devised 
and patented 
Sater, New York City” in 
ventor. One of its two ped: 
als expands the bellows; th 
other contracts it. The 
are pressed with the fingers 
‘upon a keyboard resembling 
that of a piano. Removing 
the front, casing, however, 


corresponding set of reeds 
for that particular tone. 
adily portable, the instru- 
ment is dismantled or set up 
in ina few minutes. the 
‘outer sections folding. to. 
gether to provide a case 


IyreNpen especially for motor cars and 


airplanes, a tor of radical new 
type has’ bee CR. Klein, 
of Santa M sts of a 268: 
horsepower. ler model, with 


sixteen pistons, are feporied to show the 
motor Unusualiy Tree of vibration and 


NEW TOOL PUTS WIRE 
BAND AROUND HOSE 


Appyrxc-a wire band to a hose, broken 


tool handle, or other object is a_siny 
operation with the aid of a new tighten 
device, The wire, bent into the shape 
a "L” with square base and long sid 
is wrapped around the object to be braced. 
the ends passing through the loop. The 
tightener is placed with its notched end 
resting agunst the Toop while the ends 
are twisted together over a pin in a mov: 
able bolt, The wire is tightened by turn- 
ing a wing mut on the bolt. The tool is 
then swung over so the wire is bent to 
form two hooks around the loop. 


FOLDING STEREOSCOPE 


for the use of air-mappi 
When two pictures, made 
points in the air, are placed side 
and examined with this 

above, the objects in the 
to have de ; 
making it fe desired land 
marks, While the instrument handles 
photographs as large as eight by ten 
nches, it folds into a compact case, 


SPRING POWERS AUTO 


AN avrome 
was produced 
signers, Its sp 
the car forty mile 
cause of the simpl 

the machine can be sold at a frac~ 
of the price of the average car, 


x that runs by elockwor 


MOTOR HAS 8 CYLINDERS, 16 PISTONS 


economical of fuel, Two pistons in each 
fof the cylinders operate from opposite 
‘ends and compress the charge toward the 
center. where it is fired, Klein now plans 
to build a similar model of 1.100 horse: 
power, which, according to the inventor, 
‘will be suitable for a large transport plane, 
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Save Vanishing [otem Poles 


tin Hon. A governe 
expert fa at work 


HREATENED with destruc- 
tion by time and neglect, the 
ast. of North America’s’ pic~ 
turesque totem poles are being saved: by 
government experts of the United States 
nd Canada, Instead of being carted 
way to museums and parks in distant 
cities, they are being restored and pre- 
served in their original settings in Indian 
villages of Alaska and the west coast of 
Canada, Carved in grotesque shapes de~ 
picting fantastic animals and birds, these 
emblems. were originally erected by In- 
dian, tribes as symbols of their clans 
serving the purpose of aboriginal coats- 
of-arms. Each pole was shaped from a 
single tree, and some towered as high as 
sixty feet. When the natives moved 
from their primitive homes to more mod- 
rn dwellings. the poles were left behind 
‘The Indians seldom troubled to fix a pole 
that fell down; its re-erection would have 
entailed as complicated a ceremonial rit- 
tual as its initial installation. When it 
became apparent that the few remaining 
examples of this ancient art would soon 
vanish, the governments of the two coun- 
tries decided to try and save them. 
Each remaining 
pole is now being 
taken down and ex- At 
amined for signs of 
weakness or decay, 
and 


Fes ‘original poate 
tide, 88 Seem a Fighe 
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CRACKUP OF 


Mighty Glacier 


. 


caught for first time by 


SOUND CAMERA 


RCHED with our cam- 
fas and sound apparatus 
‘on a rocky eminence of a 


ord in northern Green- 
land, we looked down up- 
(on the great Rink glacier, 
‘cracking and groaning on 
its way to the sea. Jagged 
white pinnacles of ice, 
sparkling with a million 
highlights in the sun, filed 
the gorge from wall to 
wall, a frozen river four 
miles wide. The sea came 
up the fiord to meet it, 
lapping at the 

400-foot preci 
that formed its visible 
lower edge; below the 
‘water, the glacier extended 


down into the Arctic depths 1,800 feet 

Eventually, we knew, as the glacier 
pushed its way into deep water, its buoy- 
ancy would strain the advancing mass $0 
forcefully that the whole face would crack 
off, be lifted bodily from its parent gla- 
cier, and shatter into hundreds of mam- 
moth icebergs. This is one of the two 
principal ways in which the icebergs that 
menace ocean shipping lanes are born; 
the other, less violent, is by the disinte: 
gration of floating pols 

To obiain for the film “S.0,S, Iceberg,"* 
the first sound movies ever made of 'a 
slacier’s crackup, we had traveled half 
way e world and topped off th 
journe trip up the 
fiord among closely packed ice floes. Now 
after a ten-day vigil at the scene, we 
knew the moment we awaited could not 


POPULAR SCIENCE MONTHLY 


DECEMBER, 1933 


Movie Expert Tells 
of Thrilling Stunts 
in Arctic Greenland 
as Birth of Icebergs 
Is Recorded on Film 


be far away; for the Rink glacier is the swift- 
fest-moving, as well as the highest, surface ice 
in the world. Dr. Emest Sorge, one of our 
scientific advisers, occupied himself by timing 
it. Constant straining, breaking and re-freezing 
had given the ice so rough a surface that 
was impossible (0 set foot upon it to place 
marker; but Dr. Sorge followed the movement 
Of frst one particular pinnacle, then another, 
with 2 theodolte from the bank, He found 
the sharp spires shifted constantly with respect 
to each other and to the shore, but on the 
average the glacier slid forward seventy-two 
feet daily. 

We were eating breakfast on the morning of 
the eleventh day when an Eskimo in our party 
save the alarm that the break was. startin 
Food forgotten, we rushed to our posts. As I 
reached the sound apparatus, joined by a frox- 
en cable to a gauze-covered microphone 500 
feet nearer the ie wall, the roar almost split 
my ears. I tuned down and down, yet. my 
phones continued to bring me the terrific blast 
of an artillery barrage. Standing up for a bet~ 
ter view, [saw great chunks breaking from the 
wall of the ice clif, Mist rose a thousand feet 
high.” As the roar grew, the bottom of the wall 
moved majestically outward and upward 

Then suddenly the entire wall gave way for 
a width of fully two miles and a thickness of 
six hundred feet, Breaking into scores of ice- 


DANGERS FACED 70 GET 
PAR NORTH PICTURES 


det few his plane clote to a 


Dosition to make the round and 
‘Dovie ism of the mighty event 


a 


beng, each larger than New 
York’ Chy's Empire. State 
Bullding, ie plunged down 
And otvar toward thew 
raping. report 
‘ne alter another, 90 rp 
that we could not distinguish 
them, ‘The ground where we 
son tok wit be foc 
ofthe ice. 

‘Though we: were neatly 
alfa mile {rom the acer 
fie fost quickly drenched 
tse Rocks loosened by the 
ferrite crash raced down 
the steep clif past us as we 
worked to tecord the eatae 
tylsm, When the lst Bece, 28 large as 

‘ational Capitol, had thundered own, 
Thad 1,000 precios feet of sound fim: 

One escape. was cut of, The fey 303° 
Ianche hd crushed our boats, and had 0 
Completely choked the ford with ie that 
no rescue craft could get through, We had 
tune enough for ony cre dav But 
waves sweeping down the ford from 
feene of the tee crash ten feet high a 
they passed the base of our expedition at 
Nugatsat, ty miles ray, had told Dr. 
Amold Fanck, fader of 
that the glacier had been “calving” and 
that we might need help. 

(On the second day after the crash we 
heard the welcome drone of a plane and 
Major: Emst det, crack’ German 
vith our expedition, few overhead. T lak 
but panels requesting Food by presreansed 
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Blast of Dynamite Fails to 
Shatter This Big Berg 


signals. Later in the day his tiny monoplane 
reappeared and he dropped provisions. 

‘Two days later, with the aid of a pair 
of Alpinists who came to our assistance, 
‘we were able to reach the rescue boats by 
the land route, abandoning our camera 
equipment. Good luck enabled us to g0 
back and salvage it the following week 
when an easterly wind broke up the ice 
jam in the fiord and sent the floes drifting. 

Our work was not yet done. We put out 
ao sal esi He Sends A 
‘one camera strapped to a two-place ka 
for ready maneuverability, to get close-ups 
of individual icebergs wallowing, turning 
over, and breaking up in the sea, and of 
polar bears playing among them. ‘These 
‘we secured near the coast, together with 
pictures of Major Udet landing on the 
‘water among the floes, 


Wanting 
icobergs. a 
pieces, I decided we 
ould improve on, na 
ture by cracking them 
‘ourselves with dymt- 
mite, We found, how- 
‘ver, that we ‘could 
never tell what. was 
going to happen, 
When. two of | our 
ty boarded the first 
Sere to aril Yor a 
blast, the entire face, 
Drittie with age, fell 
away without waen= 
ing and dropped one 
‘of the men into the 
freezing. water. For 
tunately ‘an Eskimo 
in is kayak wag near enout to save him, 
cia eens a fetal ates 
a floating chunk possibly as large 
as 2 fifteen-story building, and weighing 
‘Some 10,000,000 tons. “Securing. myself 
as best I could, I bored a row of six-foot 
iholes: with my’ auger and. charged them 
with 100 pounds of dynamite. The bl 
‘shook the countryside, a small block of ice 
flew off—and the berg merely. shivered 
and resumed its lethargic pose. 

"Then. three hours later, the berg came 
to life while we were staging another 
scene nearby. showing Major Udet being 
rescued from a disabled plane by Eskimos 
jn their kayaks. Without warning. the 
enormous iceberg rolled completely over 
in the sea. If the native stagehands ‘had 
been little slower in their rescue of Udet. 
swe might have had a fatal accident, 
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Girl Fights Octopus 


FOR UNDERWATER MOVIE 


Below te three views of gist 
Surface of ‘At Fight, about 


DVANCING with casy, 
graceful strokes, a young 


the movie camera 
Abead of her lurks that strange monster 
fof the deep—a huge octopus whose 
frightful tentacles move slowly to and 
fro. Apparently unaware of the danger 
the swimmer comes within reach of one 
of the slimy arms, 

With this dramatic scene, Leon F. 
Douglass, wealthy sportsman and inventor. 
was try) «camera of his own 
design, His stage setting was an especial 
ly designed swimming pool on his estate 
of fifty. snlo Park, Calif. 
‘The star of his exciting movie was his 
seventeen-year-old daughter, Florence. An 
expert swimmer, she readily volunteered 
to do sham bate with a twelve-foot oc 
topus brought in a tank from Samonica 
Bay. Haiti. The huge creature seemed ex- 
hausted by its long trip and was supposed 
to have little fight left in it 

With the camera shutter clicking away, 
everything started as planned. As the ten- 
tacles of the octopus encircied the dar- 
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‘This inthe camera with which underwater 
Those 


ing girl, however. it became apparent that 
something was wrong. The hideous sea 
monster was showing unexpected life. 
‘Sinuous arms, studded with suction cups, 
‘wound themselves around the arms, legs, 
and body of the struggling swimmer. 
Bubbles floated to the surface, telling of 
the loss of air from her lungs as she fought 
to free herself. Men who had been posted 
at the pool's edge, to give aid if needed, 
dived to her rescue and fought to throw 
off the clinging coils that held the gicl. 
Released at last, black-and-blue from her 


encounter, she. ese 
caped to the surface, 
The bottom of 
Douglass’ pool Is 
‘wn with boule 
ders, and makes 
nattal-looking set~ 
ing for many of the 
wns ete he 
his taken. Among 
ahem is one of his 
nineteen-year=old 
daughter, Ena, 
swimming beneath 
the surface with bits 
of food tempting a seal to follow her, Hi 
of Vantage for the underwater 
scenes isa submerged window in the wall 
ofthe poo, reached from the ouside by 
Devising improved cameras for photo- 
aphing submarine scenery is Douglass? 
Hobby, One of hi inventions is water 
tight camera ited with along periscope, 
the photographer can Tower the nara 
rent from the surface and sce throu 
the tbe of the periscope what. he is 
filming. Extra sections may be added to 
lengthen the periscope, which also serves 
handle to maneuver the camera 
then the observer sees an exotic fish 
for a rare coral formation appear in the 
esepiece, he tugs ona small chain that 
aciuates the shutter mechanism and the 
scene is recorded. Another Douglass 
vention is a cone-shaped water lass six 
feet long, used to inspect the depths be- 
fore lowering the camera. 


Expedition, jointly sponsored by 
the Smithsonian Institution and Eldridge 
R. Johnson. of Philadelphia. to record the 
wonders of tropical marine life off Puerto 
Rico. Now Douglass seeks to perfect a 
camera equipped with lights that will per- 
mit underwater photography at unbesd- 
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WORLD RANSACKED 


JIG-SAW KIT FOR TOY 
FURNITURE it j 
a 


Vigs 


Toy furniture for 
children is easy to 
make with the aid of 
a. jigesaw construc- 


tion kit recently 
placed on the mar- » \ 
ket. Tt contains 


sheets of wood that 
are stamped with 
Patterns to be cut 
ut with a band or power saw, as shown 
above, the pieces then being glued together. 
Kits for toy soldiers are also supplied. 
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New facts about health 
lamps are being discovered 
in a Cleveland, Ohio, lab- 
‘oratory by scientists armed 
with the largest spectro 
scope in the world. Be- 
hind the construction of 
this giant instrument lies 
a story that shows the 
lengths to which experi 
enters must go in oblain- 
ing the tools with which 
to work. When General 
Electric engineers set out 


RADIO SINGER IN 
CELLOPHANE BELL 


To put the voice of a colora- 
tura soprano on the air with fi- 
delity, broadcasting engineers 
have devised a cellophane “bell 
within which the singer stands. 
Covering her down to the waist- 
Fine, the transparent envelop is 
said to do for the human voice 
what a mute does for a comet or 
violin, and the singer can render 
her highest notes without fear of 
causing unpleasant vibrations in 
the microphone. The latter is 
placed outside the bell in the po- 
sition shown in the photograph. 
By this novel expedient, a prob- 
Tem that has baffled broadcasters 
for years is believed to have been 
solved. and the results are ex- 
pected to become apparent in 
the improved quality of the 
voices that radio listeners will 
hear in their home sets It is ex- 
pected that experiments will show 
ther uses for the cellophane bell 


Voice of radio soprano, passing throug cel 


FOR SPECTROSCOPE PRISMS 


to design an instrument technically known 
as_a “double monochromator,” with 
which the intensity of any particular 
wave length of light could be measured 
with great precision, their plans called 
for prisms of crystalline quartz with 
faces four times as large as those com- 
monly used. Quartz was needed because 
it transmits ultra-violet rays with undi- 
minished strength. When an order was 
placed with a German optical firm for 
two triangular prisms, four inches high 
and six inches along the edges of the 
base, it was discovered that no single 
piece of crystalline quartz large enough 
to. make such a prism was known to 
exist! A world-wide search followed. 
Finally, in Brazil, the needed crystals 
were found. Two gems of the optician’s 
art were produced—a pair of prisms 
‘equalling in value a fair-sized house or 
costly automobile, Mounted in the ine 
strument, they enabled light from a. 
lamp to ‘be taken apart. so that the de- 
sired color, or wave length, could be 
measured. "Tests with the spectroscope 
will show how much ultra-violet light is 
needed to tan the skin, 


phane 
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FLASH-LIGHT BATTERIES 
WORK FOREST PHONE 


Opexarts on flash-light batteries, a new 
type of field telephone has been developed 
especially for use by forest-fire fighters 
and has been tried out successfully in tests 
near Vancouver, Wash. ‘The aluminum 
case weighs less than four pounds and 
contains three dry cells, with a condenser 
and other necessary electrical accessories. 
‘As soon as the two wires shown in the 
photograph above are hooked up to the 
line, the phone is ready for action, For- 
moery, it was necesary to carry beavy 
tteries and cumbersome equipment over 
difficult trails to set up communication. 
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Movixc numerals, three feet 
high, will ell Londoners the time 
when a monster clock now under 
construction in one of this Brit- 
city’s railroad stations 

completed, The big timepiece is 
believed the largest without 
hands ever built. Three endless 
belts of steel slats, driven by an 
clectric motor, carry the num- 
bers past a rectangular window 
high on the station wall where 


Monster Clock Has No Hands 


they are made visible. Each numeral is 
outlined by silvered disks of reflecting 
material, and floodlights play upon the 
figures to make them show up clearly at 
a distance. The movement of the belts is 
governed ‘automatically from a control 
panel with an extremely accurate master 
clock, which in turn is constantly regu- 
lated from the observatory at Greenwich. 
‘The steel roller on which the hour num- 
erals are shown is thirty-seven feet long 
and the blinds weigh about 15,000 pounds, 


FORTY-POUND AUTO CARRIES SMALL PASSENGER 


casily be mistaken for 
a toy, a. thirty-seven-inch gasoline aulo- 
mobile that really runs is the spare-time 
handiwork of Paul S, Otto, sales manager 
of an Iowa City. Towa, advertising firm. 


iS of the midget car seem to 


passenger-carrying machine ever 
has a wheelbase of only twenty-f 
and weighs forty pounds. Despite its small 

‘arties its youthful driver at 
twenty miles an hour. The car required 
2,000 hours to build, Its two-cylinder 
motor, according to Otto, looks and works 
exactly like big ones, and is complete 
with three-jet carburetor, miniature spark 


plugs, distributor, muller, water pump, 
Fadiaior, fan, clutch, and gearshift 


» 


Waar is believed the first road roller taining walls 

‘ever used in America has just been die either side 

covered by a Carnegie Institution explor- road 
party ina jungle of northeastern Yuca- th 

fan, Mexico, Broken in two pi 

found, it must original 

ment of solid stone of 

thirteen fi 

diameter 


i Maya inhabitan 
go, to smooth the surface of the 


amazing highways that they built t 
nect their cities, Traces of thes 
‘Ways, now overgrown by jungle 
tion, are still visible; and it was du 


fan exploration of one of them, that the 
oad roller was discovered. Masterpiece 
of engineering, the roads apparently’ were 
built solely for pedestrians, since the 
Mayas had no beasts of burden ac 
‘wheeled vehicles. "The ancient. builder 
first dug down to hardpan and erected re 


Federal Official Builds and Sells Model Locomotives 


leading transportation systems, who desire faithful copies 
ff their favorite engines as mementos of their days be- 
hind the throttle. So far Clow has constructed fourteen 
of these models, selling them at prices ranging from $150 
"$800 apiece. ‘The cagins bur either cake or soon! 
tiny grates, and can develop as much as 

ty pounds’ pressure of Steam. ‘They travel at speeds 
up to fifteen miles an hour on suitable track, ‘The largest 
locomotive Clow has built will easily haul a load of 300 
rested in. model, locomotives, Clow 


‘but adequately equipped 
homemade milling attach- 


with'a foot-operated lathe ar 
ment, a stout work bench, a bench drill, a vise, and a 


complete outfit of hand tools for both wood and metal 
work. Hundreds of pictures of locomotives cover all 
parts of the walls often aiding in solving problems of 
design. It takes Clow from nine to ten months to design 
and build a locomotive model, like the one complete in 
every detail that is shown at the left, which may contain 
as many as 3,000 parts 
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is adapted for 
vehicle known as 
d for high-speed 
tested successfully at Chicago the other 


ALUMINUM BASS VIOLS 
USED IN ORCHESTRAS 


Drctaxep to possess a tonal quality 
that compares favorably with wood in- 
struments, aluminum bass viols are gain- 
ing in popularity among musicians of 
dance and symphony orchestras because 
they are impervious to moisture, ‘The 
unusual picture reproduced at right shows 
more than a hundred of the instruments 
at the Buffalo, where they 
‘are made, In the process, li 

sections of aluminum alloy are’ rigidly 
‘welded together without the use of screws 
for rivets, In finishing them they are 
given a natural aluminum, gold bronze, 
or imitation wood ‘The de 
sikuer says many instru 
ments can also be given a satisfactory 
tone, 


ating fifty persons and driven by 


front truck, the car can attain ninety 
miles an hour. Wind resistance is cut in 
half by the streamlined outer shell of 


dduralumin that encircles the new car, re= 
ducing. the waste of power from ‘this 
cause by fifiy percent.” As a result the 
seaation and early the speed 


ROPE MAKERS OF SPAIN TWIST STRANDS BY HAND 
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Ty svrrouxpreas that suggest a buried 
city, its telegraph poles, hali-covered by 
sand, native rope makers of Palma, 
their ancient craft. Actually 
ames that 


pun, To, 
ihundie of 
hemp fiber around his waist, attaches one 
end to a hand wheel, and’slowly walks 


been spun, these in turn are twisted 
together to form a rope. 


DEADLY ANTISEPTIC NOT 
INJURIOUS TO HUMANS 


A mic mexrita in the war on microbes 
has just been developed by cooperating 
scientists of Western Reserve University, 
in Ohio, and the University of Iowa in 
Towa. It is a new id to be 
11000 times more powerful than carbolic 
acid, yet harmless to man even if taken 
internally. The new product, soon to be 
Dlaced on the market, is the result of 
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THREE AMERICAN 


“Chinchilla arms 


PRODUCE een COSTLY FURS 


F YOU want the world’s finest 
fur coat, with wool long 
enough to thread a needle and 
fine as a spider's web, you 
can get it, not from animals roam- 
ing at large in faraway places, but from 
captive rodents. 

‘On three farms in Idaho, Utah, and 
California these tiny. chinchillas rove 
aturalists call them the "missing link 
hetween the rabbit, the squirrel, and the rat. 

From the South American Andes, a 
former mining engineer, alone of the 
scores who have sought with fortunes 
and considerable skill to remove these 
Strange little creatures from their native 
haunts in Peru and Chile to European 
and American pens, has transplanted 
dozen. Today his hérd numbers 160, only 
twenly more than would be required to 
make ‘one large coat like the one illus 
trated at the extreme right. 

‘Yet these are the only known chinchi 
Jas in the world that, are reproducing 

captivity. In warm California weather and 
the colder winters of the northwest, they 
continue to thrive, six years after M. 
Chapman brought ‘them from the Andes. 
In that time, they have. increased more 
than thirteen fold despite losses. from 
theft and disease, 

Today the three herds at Idaho Falls, 
Idaho, Logan. Utah, and Inglewood, Cal 
are worth a king's ransom Single pir 
for breeding have sold as high as 
Gas coat ese og ot 140, pela has 
Drought $45,000, Single skins in New 
York and Los Angeles sell for $200 to 
$300. Smugglers occasionally. offer pelts 
in the world’s fur capitals, since neither 
live animal nor pelt may be legally 
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moved from South America, yet only one 
man, a New York furrier, is known to 
have a sufficient number to manufacture 
a full-length chinchilla coat, 

Chinchilla fur is rare, beautiful. It 
ace was worn only by monarchs and 
their queens, but the passing of mon- 
archies and” their fabulously | wealthy 
courts has made the fur available to 
others. Not more than a dozen chinchilla 
coats exist in any American city; pos- 
sibly not over a hundred in the world 

One naturally thinks of Russian sable 
when discussing rare furs. The great value 
of that far comes not so much from its 
beauty as from the difficulty of trapping 
and matching the sables. Often two or 
three years is required to find a sulficient 
number of sable pelts to make one coat. 


American pens as in the Andes 16,000 
feet above sea level. 
“They live their new lives in spacious 


nin, Cnty ean ne Ha 


stalls measuring six by sixteen feet: one 
male and six females to each stall, From 
two litters a year in the wild, they have 
increased in many instances to three in 
captivity, the average of (wo young in 
each litter remaining the same, 

“There are fewer chinchilla sales than 
sables.” I was told by H. W. Blaine, a 
ve account for 
ly by There prob- 
ably are not more than three chinchilla 
oats in America made up ready for sale, 
Whenever a furrier receives an. inquiry 
for a chinchilla coat, he scours the coun 


POPULAR SCIENCE MONTHLY 


made in 
they do 


oh 


try for pelts, buying them in fts of from 
thee toa: dozen, When he pieces them 
together they achieve a valle of from 
$15:000 to" $45,000, depending upon the 
umber and: quality of pits 
Ermine, one of the most beautiful furs 
ite and bie fox, caracul are all found 
In women’s wardrobes. yet chinchilla re- 
maine the most desired and lest ttain- 
ble fur in the work. Dyed rabbit at one- 
fortieth of the cost often is offered a8 3 
Substitute, but an eapert-can tela abe 
Hi-coat ffom's chinchilla at distance of 
eulnhi bitte i 
fechas are rabbitlike in appear 
ance, though much smaller than the ver 
fre rabbit, Lite larger than a man's 
nd hye amon te Aen rss 
in captivity they spend: much of their 
fie in cavelike recesses of their pens 
Tbe pen hei protective coloring en 
ables them to blend among the rocks and 
they can hardly be seen when on the run. 
‘They’ emerge ‘at dawn and. at dusk 
to feed, eating the same vegetables and 
fins a domesticated chicken constmes, 


DECEMBER, 1933 


Wild Creatures from South American Andes Thrive 
in Captivity and Make Their Owner a Fortune in 
the Mountainous Sections of Our Western States 


as much. Chapman 
says his feed bill averages not more 

than $1.80 a year per animal. They 
are subject in captivity to no more dit- 
faxes than are American rabbits, and, when, 
one dies, an autopsy usually reveals little 
balls of hair in the stomach. The chin- 
chillas lick themselves and the long hairs 
‘pass with food into the stomach, where 
they remain undigested. 

‘There are two commonly known spe- 
cies, although Chapman has had as many 
as five species growing together. Gradual- 
ly four disappeared until he now has only 

‘Chinchilla Tanigera, found chiefly in 


the mountains of central and northern 
Chile. The skin is finer than that of other 


species and ite color is 1 smoky gray 
SHR Back markings with the ander pars 
2 "with 4 yellowish tinge. 
Tela a fine male, stroking its long 

hai 4 realized why these rodents have 
ten hunted since the remotest ages. Once 
the Tncis wove warm cloth from their 
hairs, even “domesticated them and ate 
the Hes after shearing the Heece. ‘Though 
they have been known in South America 
for centuries, not until the tum of the 
century did any reach western markets. 
Immediately furriers became intensely in- 
terested and following. the importat 
of a few skins to Paris, world-wide ef- 
forts began to. bring chinchilla coats to 
wealthy men and women. 

Yee Chapman is the only: w 
who has succeeded in_rai ig thers—and 
he has his dificulties. Someone recognized 


the tremendous value of the Cha 
herd and in the dead of night stole into 
his mountain ranch at Tehachepi, Calif. 
(recently abandoned) and made away 
wih thy Sve urd cine, Siteen 
wee caring young, Te poten lo 
therefore, amounted to fully seventy of 
the animals. Chapman, in swearing” ott 
‘warrants for the unknown culprits’ arrest, 
placed a value of $54,000 on the stolen 


st fall cightoen were traced to 
ip bound for Germany. So closely did 
United States operatives pres the hunt 
that they learned five died en route, Lat 
er one American confessed his part in the 
theft and today is paying the penalty in 
San Quentin prison. Two of those a 
ied to Geom oo lve trey al 
‘thers having ¢ other seven- 
“Chapman's chinchilla ext ts packed 
spman's, chinchilla exploit is pac 
with ama, Formerly mining ein 
he went to South America nine years 
for a mining syndicate, He made his head 
quarters the Andes of Chile and 
ery and while living among the native 
Indians and Chileans became interested 
in the chinchillas, He had heard great 
{ales of their former high position in the 
fernational fur trade. One man had ex- 
rted_ 100,000 skins from Chile in 1884, 
In 1901 fully, 1,000,000 skins were ex- 
Ported from that country. 
San Pedro de Altacama was the most 
important local South American market 
then. From (Continued on page 103) 
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DICK BOWMAN, Pioneer 


Fes Down Radio Beam 


EAVY, billowing fog 
‘was, rolling up. over 
the Tehachapi Tn the 
se ncttanS ne, te 
left wing of the big trans 
monoplane, I could still se th 
lights’ of Bakersfield. marking 
Hf 
the abn, a dozen passengers 
sat at rest, reading, napping, 
tating out into the night 
T pressed the button closing 
the fransmitting circuit. 


ing the mouthpiece 
‘lose to my lips 

‘The ine always remains 
‘open. We transport _ pilots, 
fom Atlantic to Pacie, can 
speak at any time to grotind operators at 
the scores of stations where experts stand 
constant watch, ready to give us informa- 
tion about the weather or instructions. 

Without waiting for a reply I con 
tined with the important. request 

“Will you, give me permission to go over the top? 

‘The question implied two facts. One: 1 knew per- 
mission would not be granted unless ceiling and visi 
at Burbank, a hundred miles distant, were adequate to 
Berita sie descent through the, Heavy layer of fog 

‘wo: Joe Ables, field manager at Burbank whose juds- 
ment would dictate the reply, knew I would not try to 
climb over the stuff unless T could see the top extended 
no higher than 15,000 feet, the highest altitude at which 
wwe can keep the passengers comfortable. 

bupbenk, to Bowman” came the epty isan 
“Just a minute,” 

T waited hardly fifteen seconds before I heard Ables’ 
sepulchral voice as it hurdled the mountains, penetrated 
the fog, leaped into my ears, In those few moments he 
had left his warm office and walked out onto the field 
‘where, as we say, he got fresh weather. 

turbank answering Bowman,” the voice said. “Per- 
rission granted to fly over the top to Burbank. 

Over the top! Under a star-studded canopy of blue 
over a billowing white floor. ‘The world was hidden from 
view, but the voice of radio and the dots and dashes of 
the fadio beam, told me constantly that T was flying on 
course, riding behind roaring motors to the brilliant lights 


u 


Ose of the seri that are used in sending ost directions by radio 
ia in an efort to guide them through fog to a safe land 
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Transport Pilot, Ze//s How He 


“Through a Mite of Fog 


that in an hour woukd guide me undeviatingy 

Flying over the top with passengers at night 
and mountains are bathed in fog of washed by 
1 longer holds terror for pilots or passengers, 
Carry them through the Stuff or ‘over it unles 
absolutely what lies abead, behind, below, and o 

T started climbing when’ Ables told me'to.con 
I knew we'd need 13,000 feet to get over 
fortyemile stretch of mountains that. marks 
separating southern California from the great San J 
valley. ‘Ten minutes later, we left. the moon 
Mid over the northern boundary of the fog 
of everything with not even a land mark fn view t 
me along the invisible route 

Pilots no longer need to navigate by following con 
of the earth, by Jeaping goatcike from mountain 
mountain-top, During clear weather, after Tons c 
we follow the compass and a sort of sixth sen 
From port to port. At night, we grow to know the l 
clusters that ot the surface of the earth wh 
or village sleeps. But day or night, we 
need only ‘tune to the beam frequency 
And signals from. one of Uncle “Sams 
radio beam. stations ‘will drone’ in ur 

rs and hold us to our course. 
ually It is comparatively simple to 
find the beam, as T did this night. T was 
‘lying slightly off course to take advantage 
of avstronger tail wind when Ables gave 
me the okey. Knowing had swung of 
eastward, T turned the ship in toward the 
invisible ‘path. "In a. couple of minutes 
familiar signals began 10 flow through 
my phones. 

1 ‘banked and headed int 
moving. gradually toward th 
T had’ entered the “on cour 


the beam, 
ight until 
sector, 


where the steady drumming of dashes told 
me I was headed directly toward the 
radio towers nearly eighty miles away. 
Sometimes summer storms. build up 
over the airways to considerable heights. 
‘On my own run, United Air Lines from 
San Diego to Oakland on the Seattle-San 
Diego airway, we may climb to 18,000 
feet to escape them. Always, as on’ the 
night in question, we report our position 
every twenty minutes, either basing our 
estimate on some visible landmark, or, 
if all identifying peaks are obscured, on 
an estimate of our speed and drift from 
the last seen point or radio beacon 
Soon after I had begun to fly over the 
thick stuil, answering a position request from Burbank, I 


precror —*0ke again into the mike, that the ground crew might keep 
oN cxouxp — 8S, spotted. eat 
pene Bowman in Marin,” T said, “On Saugus beam 
Estimated position over Lebec .... thirteen thousand | 
th a phone at solid overcast below Temperature thirty-two,” 
etal Freezing temperature but ce eannot form unless suficient 


fSscr moisture collects on the wings. And ice cannot collect when 
Si'mepuocasd ee fy in the dry air above moisture-filled fog and clouds 
fuides his safely So we roared ahead through the night, passengers warm 
core gaecc!2 the heated cabin, blue flames trailing the engines as, We 
S'Gixeerees for pushed across the mountains 
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plane is aleeady to take off 
sd by radio 


T had not inquired about the weather at 
Burbank, This caused no concern, even 
though I knew we probably would have to 

‘ome down through the fog before land: 
ing, When Ables gave me the “oke 
that told me conditions on the ground at 
my destination were satisfacto 

"Ten minutes later, the radio. signals 
suddenly ceased, We were passing over 
the “cone of silence.” 

“Bowman to Burbank,” I called, “Pass- 
ing. Saugus field.” 

"The cone of silence is a fanclike 

‘empty space between the two beams 
coming {rom this lonely mountain station, 
For nearly a half-minute only the crackle 
of static’ reached my ears. ‘Then, as 
though an operator had come suddenly to 
life, the signals again came in, strong and 
reassuring. 

‘On course we continued, nearly three 
miles above the carth, almost two mi 
above the jagged peaks below, until at 
last the intermittent crackling of a second 
kind ‘oe flooded the receiver. Dot 

dot. Twelve seconds elapsed. Dur- 
ing’ this period the steady hum of the 
Burbank range held us true to course. 

‘The periodic flashes told me we were 
approaching and passing over a marker 
beacon, one of seventy-four intermediate 
airway’ facilities in operation on the Fed- 
eral Airways system. But it. told me 
more; we were now cleven minutes from 
Burbank, within gliding distance of the 
field, although we still, were flying at 
13,000 feet, with no vision of the earth 
to’ guide us. 

For five minutes as we roared 150 mi 
‘an hour southward, the dots and dashes 
from the marker broke in on the hum 
of the range until at last they died out 
and vanished in the distance. I could 


have talked with the operator had there 


been any necessity for doing so, but all 
wwas well and soon we were to land 
Hardly had we flown through this shaft 
fof sound than activity revived ‘on. the 
ground. Though he had kept a constant 
Tookout for changing weather conditions 
I knew that by now Ables had talked with 
the government weather men. They” al- 
ways compare notes before the ground 
‘man gives me the final word, for by nove 
we were no further than five minutes 
From the field. T held the phones ti 
to:my ears, waiting fr the cll that would 
come any second. Here it wast 
“Burbank to Bowman,” came the mes- 
sage. “Weather at Burbank . . . . ceiling 
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between 900 and 1,000 feet and ragged . 
Visibility to north about five miles. 
tops of mountains east of field topped in 
fog . . . Hollywood mountains topped in 
fog . ° ; Santa’ Monica mountains topped 
in fog ; . . can see lights of Hollywood 
(six tiles away). . wind south seven.” 

‘As he spoke, Abies was giving mea 
picture of exactly what he knew 1 would 
See a few minutes later. ‘The lower edge 

the clouds was ragged. T might break 
through at a thousand feet or 1,200 feet 
or 900 feet. He was playing safe so T 
‘wouldn't be disappointed in case my alti- 
meter showed 1.000 feet and 1 could not 
yet see the lights below 

‘Now the responsibility shifted. odd as 
that statement may seem. True, I am the 
pilot. T'lew the sbip.. But it was up to 
the ground man to guide me down in my 
sircling path. As T came ncarer the field, 
T glided down toward the roof, lev 
when we were sill $00 feet above the fox 


Lae 


Lgoding light ke shin one acest within 
the wing, ‘The molded glans covering over 
the Tight ia shaped so fis part of the Wing 


I listened intently, for soon the plane 
would be flying under direction from the 
ground. I sat with my eyes fixed on my 
instruments, twenty-one of which fill the 

strument boards of the newer planes, 
T computed hurriedly from his observa- 
tions the thickness of the fog. Altitude 
7,000 feet; 900 foot ceiling below. Sub- 
tract 900 ‘and 500 from seven thousand, 
‘That leaves. 5,600 feet, a whole mile of 
fog—straight down! 

“Burbank to Bowman,” the voice spoke 
“We can hear your motors northwest of 
the field. You are on course, What is 
your altitude?” 

jowman to Burbank . 
“Now you are northwe 
blimp your motors three times 
chitted the tun thre times for identi 
fication 

“Blimp your motors once mo 

Apparenily”the wind had car 
noise away and the ground man, to make 
absolutely. sure of his identification, to 
avoid sending me down elsewhere in case 
@ strange plane had come sailing in, 
‘ordered me to speed up the engines again, 
So I jazzed them the second time, 

“Okey, Dick,” he said. "You are right 
over the center of the field in position to 
‘come through.” 

T had plenty of confidence in Ables’ 
observations and instructions. He was a 
pilot during war-time, I knew that he 
knew a 900-foot ceiling when he saw one. 
1 felt right at home. While I was about 
to turn to my instruments for circling 
down a mile, I knew the sound of my 
engines would keep me located in Joe's 
mind. I knew, too, that he would not 
become confused as he tuned in a circle, 
following me. For at his elbow is a com: 
pass board, an which the several compass 
bearings are laid out. If he hears me on 
one side, he need only glance at the board 
and read the 


sth sense, some particular form of dar 
ing, to fly’ down through thick stuff a 
night, when all we can sce are wisps of 
fog dashing by the windows. But it is 
neither thrilling (Continued om page 104) 
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New Observatory 


OON to rise upon Mount 
Locke in southwestern 
‘Texas, the great MeDon- 
ald Observatory will rep- 
resent the most modern achievement of 
the astronomical designer's skill. | Plans 
just announced for its construction by 
Warner & Swasey Co,, telescope builders 
of Cleveland, Obio, for the joint use of 
the University of Texas and the Univer 
iGo, reveal that its monster 


second in size only to the great 100-inch 
reflector at Mount Wilson, in Califor- 
nia, Both the telescope and the observ- 
atory built around it will incorporate 
ultra-modern aids to astronomical re- 
search, 

The telescope proper, a massive open 
framework of metal twenty-six feet lon, 
supports the eighty-inch mirror at its 
Tower end. This four-ton disk is to be 
cast of a standard make of heat-resisting 
lass, found in recent tests to be superior 
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to optical glass for the purpose because 
of its lack of sensitivity to temperature 
changes. Its grinding and polishing will 
be a delicate, two-year task. When it is 
jn place, the great mirror will collect 
light from the stars and bring it to a 
focus with the aid of supplementary mir- 
rors. How these may be interchanged 
to permit visual observation, —photo- 
graphs, and the use of special instru 
ments ‘at many places, is shown in the 
‘accompanying illustration. 

‘A hemispherical dome, sixty feet in 
diameter, weighing 115 tons, houses. the 
big telescope. Despite its great weight, 
clectric motors turn it easily upon roller 
bearings so the telescope may be trained 

any direction through the fifteen-foot 
slit that extends from the base of the 
dome to its zenith. To guard the tele- 
scope from the weather, sliding metal 
shutters cover the aperture when it is 
not in use; and when the slit is open, a 
canvas curtain may be raised to prevent 
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wind from shaking it. Electricity auto- 
matically turns the {elescope to” follow 
the stars 

‘To enable _an observer to reach the 
uppermost of the numerous points of 
vantage, an electric elevator, controlled 
by push buttons, carries him aloft along 
the circular girders of the dome. At 
the lower end, two movable platforms, 
electrically operated, rise or fall at the 
Will of the observer.’ Another refinement 
is a spectrograph room in which the ait 
may be maintained at a constant temper- 
ature, when this is required for extremely 

ate observations. The wiring system 
is unique of its kind and contains four 
miles of electric wire. 

Observing faint stars, distant nebulae 
and galaxies, and the spectra of stars 
will be the principal tasks of the new 
observatory. " With the benefit of the 
most modern apparatus, its staff will be 
able to photograph stars a million times 
fainter than the unaided eye can see, 
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Bit and' use tn your experiments 


HOW TO CHECK UP ON 


By 
Gaylord 


Johnson 


STRONOMY is not merely. a pas- 
time for, stargazing scientist, 
Instead, it is one of the most 


practical tools that man has 
made for himself and one that has aided 
human progress as much as have chem- 
istry_and. engineering. 

Without astronomy, ocean voyages 
would be so perilous the world would yet 
be largely unexplored. Without. astron- 
‘omy, time would still be measured by 
candies and water clocks. 

Astronomy has graduaily enabled us to 
understand the structure and workings of 
the wonderful machine we call the solar 
system. Little by little, man has come to 
understand what causes the varying 
lengths of day and night, the changing 
seasons, the tides, the eclipses, and all 
the other phenomena that puzzled and 
‘awed men 5,000 years ago, 

‘As man’s knowledge of the world in 
which he lives increased it became more 
nearly exact. For instance, hundreds of 
Years ago men were satisfied to say that 
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the North Star marked the north pole of 
fow they know that the North 
Star revolves in a small citcle around the 
true north point which marks the carth's 
axis 
“To find this true north pole is of course 
necessary before an equatorial telescope 
can be mounted to follow the stars ac- 
Curately. True north is. also needed 
‘order to mount a sundial properly. A 
Simple experiment. with to plumb lines 
‘will enable you to find and mark the true 
meridian once for all. This north and 
south Tine can be laid out upon the floor 
‘roof, or across the top of a post out- 
doors or in any other convenient place. 
Tt you decide to mark the meridian 
‘upon ihe Moor, select a window facing the 
north, from which you can see nearly to 
the horizon, "From a tack in the ceiling 
or the window casing, hang a small lead 
Weight. "Let the litte weight hang in a 
lass of water so that the plumb line 
will come to rest quickly and'be less in- 
fluenced by drafts of ait. From a stick 


"rhin experiment 
he" basis of ‘our Standard "Tloe 


‘TIME and - 


supported by a small movable stool or 
pile of books on the table, hang another 
short plumb line, Now your apparatus 
is complete, except that a dim lamp or 
‘candle should illuminate the vertical cords 
so that you can see both of them and 
the stars at the same time, 

‘Your problem is to move the stool until 
its short cord is in line with the longer 
cord and the polestar, and to do so at the 
exact time when the polestar is vertically 
above or below the true north pole of 
the shy. 

Thi 


is really easy to do, for the pole- 
star is always vertically above the true 
pole when the star at the bend in the 
handle of the big dipper is vertically 
below the polestar. 

During November and December, the 
Big Dipper is swinging across the’ sky 
below the polestar (P.S.M., May, '33, 
1p. 46) at convenient evening hours, so all 
you have to do is to watch it until the 
Star at the bend in the handle and the 
polestar are both in line with the long 


WHY SUMMER 18 HOT 
‘AND WINTER COLD 


of sumer and 
ot wint 
iting he 


cover a rectangle, 
enue they are diffu 
So" glve out much le 


Casons 


and the sh 
rds 


cord, ‘Then shift the stoo 
plumb cord until the two i 
with the polestar, and rule across. the 
{able top a line joining the two cords. 
This true north and south Tine can then 
be transferred to the floor by plumb cords 
hung from the ends of the ruled line at 
the table edges. After this is done, you 
an set-up your telescope at any’ time 
with its polar axis parallel to the meridian 
Tine on the floor. 

Tittle table gives you the days and 
hours in November and December when 
the star Mizar, in the dipper’s handle, is 
vertically below the polestar 

Nov, 5, 10:00 p.at.; Nov. 15,9:20P.at.; 
Nov. 25,'8:40 wat; Dec. §, 8:00 pat 
Dec, 15, 7:20 pat; Dec. 25, 6:40 vat 

During spring and summer, you will 
find it more convenient to sight by the 
star called Delta Cassiopeiae, as the W- 
shaped group is then below the pole, with 
the dipper sailing high in the sky above it 

Now let us do an experiment that 
shows the difference between solar time 
(sun time) and standard time. Tt will 
also explain why almost the whole world 
uses the latter. 

Tf you look at a globe, you will see a 
succession of straight lines ruled at equal 
intervals from pole to pole. “There are 
twenty-four of them, corresponding tothe 
twenty-four equal ‘periods of time re- 
quired for the earth to turn completely 
around on its axis. Since the earth’s circle 
ig 360 degrees, each meridian is fifteen 
degrees from the one following it 

As the earth tums eastward, the 
tidians pass sucesively int ling with 
the sun. AS the plane of each meridian 
crosses the center of the sun, it becomes 
noon at every point along that meridian, 
from pole to pole. If we like, we can 
therefore think of noon as a north and 
south line that moves constantly across 
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sun-lit half of the wor 
Now stop about 
the earth as a whole. Con- 
sider only a strip of its sur- 
face extending across. the 
United States. On a curved 
model of this strip the four 
hourly meridians crossing 
the United States are 
spaced fifteen degrees apart 
ly numbered 
and 120 de- 
srces respectively, 

‘On each of these meridi- 
fans, we place a small sun- 
dial and are ready to watch 
the noon line sweep across 
our miniature count 

‘To start with, we will 
hold the curved map about 
a dozen feet from a strong 
incandescent lamp, which 
represents the sun. Hold it 
first so that the shadow on 
the dial at the meridian of 
Philadelphia (the 75th) in- 
dicates twelve o'clock noon. 
Without moving the map, 
note that each of the 
shadows on the dials at St 
Louis, Denver, and east of 
San Francisco indicates a 
time an hour earlier than 
the next one eastward, 

‘Then rotate your body toward the east, 
‘moving the map slowly with it, You are 
turning the earth from west to east, As 
you do so, look down at the shadows on 
the dials and watch them shift, Soon the 
Philadelphia dial reads one o'clock and 
the noon line has moved on westward to 
St. Louis. As you turn farther, noon 
sweeps on to Denver and finally to San 
Francisco. When it is noon there, the dial 
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at Philadelphia will read three o'clock at. 

As everybody knows, standard time 
also shows a difference’ of three hours 
between Philadelphia and San Francisco, 
so why wouldn't solar time do just as 
‘well? Why has standard time been estab- 
lished everywhere? 

‘The answer becomes apparent when we 
compare the solar times of places less 


than one hour (Cow on page 103) 
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ACCIDENTS still produce 


Great Inventions 


AWDLING 
‘over his lunch 
caused aman 
to make a vale 

uuable invention and a 

comfortable fortune as 

well. This strange fact 


is revealed in a patent 
Ww decision just hand: 


States 
of Delaware, 

William HL, Mason, 
the fortunate inventor 
in an effort to produce. 
At low cst, a ood, 
marketable. paper, was 
experimenting with fi- 
bers made. by explod: 
{ng wood in_an entirely original process. 

Chemists had tod him his ber was 
useless for making paper because his proc- 
ess ile. {0 eliminate. the ommmy. sub 
stances called lignins which constitute 
half or more of the wood and seriously 
‘weaken any paper that contains them. 

‘Mason, however, refused to listen 10 
his chemical advisers and persisted in 
testing his proces, In the spring of 1025 
he shipped half a carload of his exploded 
‘wood fiber 10 a paper mill in. Wisconsin, 
Where he was allowed to treat his fiber 
by putting it through beating engines of 

various kinds. Among the machines he 

‘was permitted to use was a so-called 
Fourdrinier machine, in which the water 
carrying the fibers flows onto an endless 
helt that forms the paper sheet by drain- 
ing off the wal 

Tn one of his experiments, Mason made 
sheets out of his exploded wood fibers on 
the Fourdrinier machine and, then placed 
the sheets, for thorough drying. between 
the steam-heated plates of a power-driven 
press, This method, he firmly’ believed, 
eventually would produce a strong, dur- 
able paper. 

‘One day, while engaged in this particu- 
lar test, he went out to lunch with one of 
the young engineers at the mill, Before 
leaving, he shut off the steam, or thought 
he did. Their lunch finished, the to 
friends for almost an hour sat chatting 
over the coffee cups. When they returned 
to the plant, Mason discovered that a 
steam valve had broken down and failed 
to shut off the steam when he had turned 
it before going out. As a result. the thick 
sheet of fiber, instead of being merely 
dried, had been baked for more than an 
hour by hot steam. 

‘Mason thought the sheet must be 
spoiled but decided to test it before 
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throwing it away. To his astonishment 
and delight, ‘he found that, instead of 
making paper, he accidentally had in- 
vented a fine, strong, and almost water- 
roof grainless wood. 

Now Mason got busy in earnest. He 
screwed the press up to higher pressures, 
tightening it as the steam dried out the 
moisture, put fly-screen wire between the 
thick sheet and the metal plates of the 
press so moisture would escape easily. and 
modified the process in other ways, Final- 
iy, he found that he obtained the best 
results with the press exerting a pressure 
of between 200 and 700 pounds per 
square inch and the steam ata tempera- 
ture of about 320 Fahrenheit. 

He built a factory and, as the grainless 
board proved eminently suited to making 
door panels and many other carpentry 
and cabinet jobs, his product sold so well 


By EDWARD THOMAS 


that_a rival firm applied a similar process 
to the sugar-cane waste known as bagasse, 
and sold baked bagasse board in com: 
petition with him. Mason sued for in- 
fringement, and Judge Nields has just 
‘decided in ‘the rival's favor, But from all 
T can learn, Mason has nothing to worry 
about in a financial way 

This man, you might say, made his 

fortune by having a second cup of coffee. 
For bad he returned promptly, from hig 
midday meal, he would have discovered 
the broken valve and probably would 
have shut off the steam just in time to 
prevent the fiber sheet from becoming 
serainless board and himself from becom 
ing a wealthy manufacturer, Far be it 
from me to advocate lingering over lunch 
as a road to riches, I pass Mason's story 
fon to the readers of Porctak Sciexce 
Mowraty, because, in a quarter-century 
‘of practicing patent law. I seldom have 
come across a more striking example of 
accidental. invention, 
OF late, there has been a growing 
dency to belittle the element of chance 
in the field of invention and discovery. 
We live in an age of coordinated effort 
‘The poor, lone inventor hard at work in 
his garret laboratory has been all but 
relegated to the realm of fiction, and the 
bet i exning ground tha se and 
mechanical progress is largely a matter of 
the right kind of organization, 

I know that this theory has yielded 
remarkable results. The work of the re- 
search stalls of the great concerns main 
taining splendidly equipped laboratories 
for the purpose, produces thousands of 
patents cach year, But I also know, from 
personal contact and observation, that the 


ERE you have the dramatic story of great in- 

ventions born of lucky accidents and strange 
twists of chance. It is an inspiring account of in- 
ventors whose alertness enabled them to grasp mi 
takes and make them pay. 
machine, a cracked thermometer, a defective steam 
valve—out of such annoyances have come discoveries 
that made millions, The author of this article 
is a well-known patent attorney in New York City. 


A broken-down mixing 
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elegnted tothe Fea 


umber of fine inven- 
tions and discoveries 
made under the. chaper 
k, fe 
large enough to put new 
heart into. the most di 
couraged inventor 
Paradoxically, a, dra: 
matic instance of chance 
taking a hand in the s0 
lution of a ticklish prob: 
Jem, occurred in one of 
the huge industrial labor 
ris to which Fave 
just referred. ‘This par 
tleulae reseatch stall at 
the time was working on 
the development of a 
quick-drying finish for 
automobiles, _ furniture, Modern Re: 
‘and other similar things. Great commere 
Experiments had pro- 
aressed to a point 


the chemists knew they must use nitto- 
cellulose as the basis of their mixture. 
But the concoctions they at first produced 
did not contain enough nitrated cotton to 
rive them a lacquer with sufficient body 
to stand up under rough usage. The prob, 
Jem seemed simple: put in more 

cotton, Tee rent was flite mctre 
that would not spread, 

For a while, the tests were abandoned. 
‘Then, one hot day, a new batch of the 
thick’ stuff was prepared and put in a big 
container, ready to go to the mixing 
chine. Just for luck, one of the chemists 
put some caustic soda into the mixture. 
But at the moment the jelly was about 
to be poured into the mixer, the machine 
broke down, The repair job took several 
days, during which the container with the 

und stood forgotten in a comer of 
the laboratory. 

‘When finally, the mixer again was in 
working order, the container was wheeled 
to the machine and the lid taken off. To 
the amazement of the staff, the jellylike 
mass had turned almost as thin and as 
dlear as water. ‘The stuff was tested and 
proved perfect for its purpose. A few 
days! time, some summer beat, and a 
pinch of soda hae! done what a laboratory 
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{them many thousands of valuable 


ful of chemists had been unable 
to accomplish in several years of 
deliberate experiment 

The secret of making synthetic 
indigo from naphthalene was dis- 
covered in similar accidental fash 


jon. Chemists working on this 
problem were stumped in their 
search for a catalyst that would 


Droduce the necessary oxidation, 
One fine morning, a young labora- 
ory assistant, sticking a ther 
mometer into’ a container filled 


arch Work 


encray maintain wpleodidy equipped iborateies and 
Wine’ produced each year 


with an unsatisfactory experimental mix. 

cidentally broke the glass tube and 

ran out. Eureka! The de- 

sired chemical reaction occurred at once, 

tnd shortly afterward synthetic indigo 
‘was on the market. 

Or take the way in which the first 
aniline dye from coal tar was made. For 
no particular good reason, the discoverer, 
‘chemist named Perkin, believed that 
uinine could be extracted from coal tar. 
At the end of one of his many experi- 
iments, Perkin, pethaps for the twentieth 
time. found himself the discouraged pos- 
sessor of a useless black mess. He was just 
about to throw it out in disgust when it 
‘occurred to him to add a dash of alcohol 
to the mixture. Instantly, 


this unexpected accident! 

‘Some months ago. I told the readers of 
this magazine (PSM, Aug., "32, p. 103) 
how the English mining engineer Catter- 
male, by observing how the dirty water 
behaved while he was. washing his. ol 
stained hands without soap, accidentally 
discovered a new method of treating ores 
that later was developed into the famous 
and valuable frothlloation process, 


Another celebrated discovery (and, in- 
cidentally, another millionaire) was made 
because a! chemist did not wash his hands 
at all. In the midst of an experiment, he 
happened to eat lunch at the shop ‘one 
day without having made the preparatory 
trip. to the spigot. Munching a roast beet 
sandwich, he noticed that it tasted sick 
cningly sweet, laid it down, and rose to 
set a glass of water, As he tured the 
‘ap, the thought suddenly struck him that 
he had forgotten to wash his hands, A 
Gareiu) examination of the materials he 
had handled just before eat~ 
ing Jed him 10 the disco 
"The lucky inventors of 
whom T have told you bad 
‘one thing in common—they 
all knew a good thing when 
they saw one. Unfortunate 
by, not, everybony is Messed 


eta ee upon 
a luke and turn it to prac- 
tical account. Tt is the pos 
session of those qualities 
‘that spells the difference be- 
{oon a real inventor and a 
mete experimenter or tink- 
fret, It goes without sayi 
that finding a diamond in 
the street wouldn't do you 
much good unless you 
recognized it asa. precious 
stone instead of glass. 

As everyone. knows, 
Charles Goodyear discov 
red the process of vulean- 
ising rubber when he acci- 
dentally hit a hot stove 
with a mixture containing 
rubber and sulphur. He lost 
fo time in getting a patent, 
and a watertight one, too. 
But the inventor who, 
seventy years later, diss 
covered that rubber was 
enormously strengthened by 
mixing in a large_propor- 
tion of carbon. black, pos 
sessed neither the imagina- 
tion nor the smart business. sense that 
sharactried Goodyear He didnot real 

the importance of his achievement 
and ‘failed to feta patent. Hence no 
inventor has profited by so much as one 
cent from the discovery that a rubber tire 
will run 20,000 miles if the rubber in it 
contains forty percent of carbon black, 
while a similar tire made from rubber 
containing only five percent of carbon 
black will wear itsell out in 5,000 to 
10,000 miles, 
The fortunate inventors I have men- 
tioned had another thing in. common, 
You doubtless have observed that, in 
‘each case, the invention was made in’ the 
course of another, sometimes unrelated, 
‘experiment. The majority of accidental 
inventions are made that way. Tt has, 
therefore, justly been said that this 1 
ff accident usually happens to those ho 
deserve it; that is to say, those who, by 
much hard work and camest thought, 
have prepared themselves for a visit of 
‘Luck. 


TR Hwan while experineatig with 
photography that Daguerre left an. ex- 
posed photographic plate in a closet that 
happened to contain an open dish of 
metcury, and (Coutined on page 101) 
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POINT ON NEW FOUNTAIN PEN 
CAN BE MADE FINE OR COARSE 


Ax aoywstante point that writes in nine 
degrees of fineness is the feature of a new foun- 
tain pen of well-known make. The adjustment is 
‘made by moving a slide up or down along the 
point, which varies its Bexbility. Besides being 
able fo suit the point to his own handwriting the 
User can adapt it to fine writing. 
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‘said to be the largest 
aerial sign ever towed into the 
peeled 


strengthening rod 
‘of bamboo or duralumin, are laid 
‘out on the ground and joined by 


a la a 


snapping buckles on fabric straps which 
run lengthwise of the sign. A 400-foot 
rope runs from the head of the sign 
down wind to the autogiro which is 
turned facing the breeze, When all is 
ready, the pilot climbs steeply into the 
air and fies back over the sign, which 
eels off the ground behind it, the end 
f the display leaving the ground last. In 
this manner, the letter 

along the ground and 


ured. At the end 
fof the flight, the rope is released by the 
pillot when a’ hundred feet above the field 
and the sign drops safely to the ground 
so it can be used again, 


To carp the archives and 
furnishings of the United States 
Capitol at Washington, D.C, 
against destruction by fire, the 
time-scarred wooden doors of 
the building have just been re- 
placed throughout by fireproof 
doors of the latest type. The 
new-style door is of metal con- 
struction witha ventilating panel 
that ordinarily remains open. In 
‘ase of fire, however, a fusible 
link melts and allows a steel 
shutter to drop in place over the 

i of the 
a shows 
David Lynn, whose official title 
is Architect of the Capitol, ex- 
mining one of the new doors 
and the fusible link that oper- 
ates it. The link has been de- 
tached and placed beneath the 
steel shutter for inspection, as 
is"Clearly ‘scen’in the picture. 


David Lynn, Architect of the capitol, Washe 
‘Sgtos, D. Cy examines a Seeprout steel door 
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CARBON ON DISKS MAKES 
COPIES OF TYPEWRITING 


SIL fitted to any typewriter, a mew 
device eliminates the use of carbon pa- 
pper, and its attendant muss and incon- 
venience, in making copies of letters and 
business forms. It comprises a series of 
swinging arms, each one bearing a re 
placeable disk of special carbon material, 
‘mounted on a frame that can be attached 
to the machine or detached in a few sec- 
conds. As many disks are inserted between 
the sheets as copies are desired. Each disk 
revolves as the typing proceeds, contin 
ually presenting a fresh surface. When 
the typing is done, the disks are swung 
fut of the way and a perfect set of cop- 
jes is immediately at hand, without need 
of separating them from’ sheet carbon. 
If at any point in the typing it is de- 
sired to omit prices oF other data from 
fone or more copies, a touch on any ane 


‘This attachment, consisting 


Lup showing how the carbon 
ind beeen sheets to tecure € 


Cte 


of a set of keys at the top of the at- 
tachment flips the corresponding disk out 
‘of writing position. as shown above. 


DOUBLE CHESS BASED ON MODERN WAR 


AmmpLawes” replace queens 
al staffs” play the pa 

"w pastime known as “double chess.” 
Devised by a Russian inventor, A. € 
‘Yurgelevich, the game is gaining popular- 
ity in that ‘country, It is derived from 
chess, but the rules and strategy 
have been modified. The appear- 
ance of the pieces has been changed 
and the board has been trans 


nd “gen 
of ‘kings in a 


formed in order to modernize the game 
and simulate present-day warfare. To 
make room for an up-o-date military 
campaign, the board contains double the 
customary number of spaces. Gone are 
the old pawns, rooks, bishops, and 
knights; ‘their places are. taken 
respectively by “soldiers.” “heavy 
artillery (symbolized by thick 
cartridges),” “machine guns (rep- 
resented, by. slender 
bullets)," and “cav- 
alry.” A new piect 
known as a “tank, 
has been added. The 
object of the game is 
to destroy the active 
forces of the enemy 
and to capture or 
declare checkmate 
against the hos 
general staff 


ch 
of the pieces have 
powers of movement 
and destruction ac- 
cording to its specif- 
ie function in actual 


bottom open 
pring seithin it them delivers the lttert 


BUTTON OPENS MAIL BOX 
AND DELIVERS LETTERS 


Witex his mail box broke, an inven= 
tive Cleveland, Ohio, man ‘decided to 
make a new one himself—and to im- 
prove on the old one, The result is a box 
that may be opened, after unlocking, sim- 
ply by pressing a button. An inner’ con- 
tainer springs up in response, bringing the 
mail with it, To close and lock the box, 
the container is pushed back into place 
When the box is locked, the button may 


‘These two views of convertible spectacles, 
how them ‘with dhe reading. leohes.swun 
Seige ‘ted sleo ‘in the. Bloeal” peetion 


SPECTACLES ADJUSTABLE 
FOR FAR OR NEAR SIGHT 


Coxvexriste spectacles, instantly ad~ 
justable for near_or far vision, are the 
invention of a Chadron, Neb.,” optom 

Irist, For close work such as reading, 
‘writing, or sewing, a small auxiliary lens 
is swung in front of the main one on each 
side. Mounted on pivoted arms, the mov 
able lenses are easily pushed out of the 
line of vision when not needed. Thus the 
user may look straight ahead at all times, 
instead of being obliged to tilt his head 
as with the ordinary bifocal glasses. Ac- 
cording to the inventor. the supplemer 

tary lenses may be attached to any spec- 
tacles thus changing ordinary | street 
lasses into those that are suitable for 
reading and other short-distance work, 


a 


Microscopic Marvels 


ERHAPS the chief reason why 
the use of the microscope is grow- 


makes two worlds only one 
was seen before. This is true of any shop, 


Whether it be your own place in a corner 


Of the basement of a unit in giant 
factory 
Visit your workshop or that of a friend 
Look about you. ‘There are lathes. power 
saws, dill presses, hand tools of all Kinds, 
Scraps of iton and steel, pile of lumber, 
anda box full of odds and ends. Your 
interest thes things i determine by 
your knowledge of their purposes and the 
manner in which they are used 

Now take your microscope into the 
same shop and peer through it at the 
Various things you find there. You il 
discover beauty in the scrap box, romance 
ina rusty piece of steel a. fascinating 
story in the’ dust that collects around a 
svinding wheel, mountain ranges on a file 
find a host of other things that you never 
ven” dreamed were there. The-micro- 
Scope, in fact, proves that every shop is 
really two: the normally. visible one of 
tools, steel, and’ wood; and the one 
cells, crystals and particles that is. re- 
vealed by your microscope 

‘When you grind a piece of metal on 


“ 


an abrasive wheel, showers of beautiful 
sparks fly off. For years, steel experts 
have been observing spark 


colors and thus identifying der 
loys. But the method bas 
its “limitations, for some 


tals ely Ideatication in 
this ay. 

With your microscope 
you are prepared to. follow 
the sep of metallurgists 
who, not long ago, found 3 
way’ of ong the spark 
System one better. Place i 
Front of the ending wel 
2 sheet of newspaper folded 
fo that it will tatch the 
Gost driven ‘of when you 
grind apiece ‘of siel 
Select apiece of metal that 
will produce sparks gener 
fusly, such as'an old fle 
Hold it against the whet 0 
that the spark shower. ill 


How You CAN 
STUDY woop 


plane may be used t 
for the mi 


igh. 


Section of ack 
We teiarged aboot 60, times 


]) You CAN FIND IN 


Your Workshop 


be directed into the paper, and continue 
finding until you have a litle’ pile of 
ust. 
Place a small amount of the dust on a 
lass slide and put it carefully on your 
icroscope stage. Adjust your lenses for 
Ww power, say thirty to fifty times, 
bring your homemade illuminator into 
action, and look into the eyepiece 
‘You will see little angular pieces 
took ke ireula jewels when iu 
from almost any angle. They are particles 
from the hes, and are clther ‘dark or 
light in color, depending on the kind of 
abrasive used, ed with them are 
tagged, twisted pieces of metal, chips torn 
off by the thousands of sharp teeth on the 
wheel face, Here and there, you also will 
see little globules or spheres. Perhaps 
their surfaces are smooth and shiny; per- 
haps they are pitted, They are tiny bits 
‘of metal that, when molten, you saw a 
sparks lying ‘off from the wheel, Tt 
these pellets that are proving of impor- 
tance in the steel industry 
Metallurgists at a large: manufacturing 
there is a defi 
a between the form of the 
inding wheel pellets and the compos 
tion of the tel that, produced. 
It happens that steels, dificult to classify 
pe spark test, can, in many case, be 
identified by examination of their pellets 


that 
ted 


LOOKING AT STEEL 


‘Above, polishing a see! pipe eap with 
ne she Rest 


How Experts Mount Specimens and 
by Their Crystals 
and Woods by Their Cell Structure 


Identify Metals 


You can have a lot of fun collecting pel- 
lets from different kinds of metal objects 
and looking at them through your micro- 
scope. 

Even if your instrument is not a very 
powerful one, it will show you the struc 
ture of metals just as the expert micro- 
scopist, in a steel plant laboratory sees 
them. The microscope is largely responsi- 
ble for development of metals and alloys 
that make possible the automobile, 
plane, and almost every other piece of 
modern machinery. Under its revealing 
eye, the crystalline grains of metal are 
a plain as the bricks in a pavement 

fron and steel being the most common 
workshop metals, you doubtless will want 
to examine them first. If specimens of 
them are prepared in the manner about 
to be described, their structures can be 
seen with a relaiively low-powered micto- 
scope. 

Nearly pure iron exhibits. beautifully 
the erystalline grains that make up metals, 
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‘These grains, when the metal has been 
polished and etched lightly with a. chemi- 
cal, are outlined by fine lines. Further 
etching results in a change in color and 
tone of various crystals. Stil deeper etch- 
ing often brings out the three-dimensional 
form of the crystals. 

Metallurgists have given names to the 
various things that can be seen in a piece 
of iron or steel. Tf you examine wrought 
iron, you will see dark streaks or spots 
extending through the crystals. ‘These are 
Ha partces, elongated by pressure used 
in shaping the metal piece. Some carbon 
may be present, but’ it, io. union with 
‘other materials, is found between the 
crystals rather than inside them, 

Mild. or low-carbon steel is nothing 
more than wrought iron from which the 
sag has been removed. In structure, low- 
arbon steel is a mass of carbonless iron 
crystals, which the metallurgist calls fer- 
rite, with here and there between grains, 
dark patches containing the carbon, These 

‘patches sometimes shimmer 
in the light like mother-of- 
pearl, which is the reason the 
substance forming them is 


‘eee 


these peartlte spots are seen 
to cootain alternate dark and 
Tight streaks or plates. These 
may be about 125,000 of an 
inch thick. ‘The dark streaks 
are ferrite or iron which has 
ineen stained by the etching 
solution, "The Tight streaks 
are iron carbide of cementite 
i's teresting to, note that 
genuine motherof-peal is 
fade up of layers’ of thin 
Plates that reflect light in a 
Striking manner. 

‘As the amount of carbon 


WALLING 


in steel is increased, the areas of pearlite 
become larger and 'the grains of ferrite 
smaller until, when the amount of carbon 
is nine-tenth percent, the steel is all 
pearlte 

‘The preparation of specimens of iron 
and steel for study is not complicated. 
You will be wise to start with cast iron, 
because it responds readily to the treat: 
ment, Later, you can tackle more difi- 
‘cult material, 

Although many steels have to be heated 
to about, 1.800 degrees Fahrenheit and 
then cooled slowly’ in order to remove 
strains and. make the structure uniform, 
‘you will not have to do anything of ‘the 
sort, to cast iron, 
grind the surface to be etched, 
bright and smooth. Then polish 
abrasives. of increasing fineness 
tuntil the metal has a mirror-like appear- 
ance, You can use emery paper for rough 
polishing, starting with a fine grade, and 

jh the finest you can get.” Ane 
cher way is to make a lap by tacking 
layer or two of broadcloth over a wood 
block, wetting the cloth, and sprinklin 
fine powdered emery over it. For fin 
polishing, use powdered rouge and a lap 
similar {0 that employed for emery. 

The next step, after carefully washing 
and drying the ‘polished surface, is to 
apply the etching solution. Its action on 
the metal surface causes the grain struc- 
ture to become visible. Some parts are 
attacked more extensively than others, 
Also some of the materials in the metal 
are colored differently from others. There 
are several different kinds of etching s0- 
lutions that you can prepare. 

ne reagent consists of five grains of 
picric acid in about three and one half 


ounces of absolute alcohol. Immerse the 
metal for thirty seconds. 
Another inued_o7 
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New Tools Straighten Oil Wells 


SOLVE a perplexing mystery 
Alexander Anderson, —petroteum 
engineer of Fullerton, was 
falled not long ago to. western 

oil field, Two wells put down in a prom- 
ising area had struck oil, and the pro- 
ducers, rejoicing at their success, had 
drilled’ a third well between the’ two. 
Strangely enough, although they added 
section after section to the string of pipe 
that rotated the drill, the well did not 
produce oil, According’ to theory, oil must 
be there but it seemed impossible to 
find it with the third wel, 

‘Into each well, in turn, Anderson low- 
ered a long, slim instrument resembling 
‘gun shell. Tt contained a. photographing 
surveying apparatus that recorded at vari 
fous depths the tt of the hole, Its dis: 
Closures were surprising. ‘The. frst well 
drilled should never have struck oil at all, 
and wandered by chance into the reser- 
Voir. Well No. 2 went straight down to 
the oil as a good well should. Well No. 3 
started all right, and then veered off on 
fn erratic slant that took it entirely out 
of the producing area. 

Wandering oil, wells are now a recor 
nized problem of the ofl fields, for it is 
hard to keep a hole going straight as far 
as a mile or more below the surface. Cases 
are recorded where a pair of wells, started 
as far as 2,300 feet apart, have actually 
run into each other in the depths of the 
earth, and mud from one has entered and 
come up the other. 
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the under- 


Tiny Camera Now Makes Underground Surveys 


cLOCKWORK 

DRUM LOWERS 

| CrLINDER WITH 
its 


muiripue 
MIRROR HANGS, 
(UKE PENDULUM 


LioNT eam 
PASSES THROUGH 
SLOT TO FILM. 


FILM ON Move 
ING CYLINDER 


hi 


[roe one rose in the other __| 


LAMP FLASHES 
AT PERIODIC 
INTERVALS. 


BALL swTCH 
STARTS. 
AUTOMATIC 
Means 
INSTRUMENT 
1 UP-ENDUD 


To enable drillers to keep their shafts 
straight, a remarkable method of subter- 
Tanean exploring has been devised by An- 
derson. It uses three ingenious devices 

the “underground survey instru- 


ment,” the magnetic survey 
Fnetnimewt,” sod the “go-devil.” 

‘The underground survey instrument 
ives a complete survey of the well from 
top to bottom. When its waterproof shell 
is upended and lowered into the hole, a 
Dhotographic film automaticaly starts mov- 
ing downward past an aperture where a 
flashing light beam registers periodic 
marks upon it. The beam is directed upon 
the film by 2 multiple swinging mirror, 
thung like a pendulum, so that the result 
ing film record will show the tilt of the 
Instrument when each fash occurred. By 
timing the descent of the instrument 
a watch, as the measured string of ij 
i, Towered with the instrument from 
mouth of the well. the surveyor is able 
to know when the instrument reached each 
depth level and consequently at what 


Tilwatration 
i 


every turn and twist of the well 
Ifa reading is desired only at one cer- 
tain depth, as an oceasional check in del 
ing anew well, the magnetic survey it 
strument is lowered on a cable to the bot- 
{om. After a pre-determined time, a clock 
closes an electric contact. that forces a 
pair of plumb bobs against a pair of com- 
Position disks that record the angle of 
tilt, At the same time four magnetic com- 
passes are clamped to lock their reading. 
The go-devil is a similar instrument, but 
the ‘bobs are actuated bya trig- 
om a grease chamber, controlled by 
‘oping pressure at the mouth of the 
Through the use of these instru- 
mens, wells are accurately surveyed, 
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VELODYNE N‘Ol 
consrnncrtun AVIONS CAUDRON 


This streamlined shell ix said to 
Babe, i pombe fer Beye, 
Suhour,' Hewes designed by Mareel 


ic lights to con- 

movements of 
boats entering and leaving 
«harbor are an innovation 


successfull in Eng- 
tind. The lights have been 
installed at Yarmouth, 
British seaport, and center 
for herring and other fish- 
ing industries, and enable 


big liners and’ about 2,000, 
herring boats using "the 

river entrance to 
without interfer- 
Visible two and. a 


cence. 
half miles away, the sig- 
nals direct the’ comings 
‘and goings of the fishing 


fleet. ‘The lamps are in- 
stalled, on the harbor 
master's home, 


‘These lights id 


BICYCLE IN STREAMLINED SHELL 
AIMS AT MILE-A-MINUTE SPEED 


Beuirven to be the fastest man-pro- 
pelled vehicle in the world, a streamlined 
bicycle has been devised and named the 
“velodyne” by Marcel Berthet, French 
cyde champion, this machine, the 
inventor declares, a cyclist can ea 

tain speeds of forty miles an hour, and 
can even exceed a mile a minute for brief 
spurts, The rider enters the “tear-drop” 
shell through a door cut in the side, and 
fgets under way with his head lowered 
below the level of an aperture at the top. 
A small rectangular peephole cut_ in the 
front, at eye level, provides forward 
vision. Since the rider is almost complete- 
ly. inclosed in the streamlined fairing. 
which presents a frontal width of barely 
two. feet, wind resistance is reduced to a 
‘minimum, ‘The design of the "velodyr 
was worked out according to acrody- 
‘namical principles with the assistance 
Marcel Riffard, chief engineer of a promi- 
nent French airplane firm, 


CYCLISTS’ MOLDED MASKS 


Fon races on cinder tracks, daredevil 
New York motorcyclists wear grotesque 

to protect their faces against fying 
particles from the wheels of each other's 
machines. The racers dip the masks in 
water to soften them and then press them 
against their faces. When dry, the masks 
take on the contours of the cyclists’ fea 
tures. Goggles are worn over the eye- 
holes. In addition, the racers wear foot- 
ball helmets to guard their heads, 


FIVE-SECTION, ALUMINUM SUBWAY CAR IS NOISELESS 


Swrrr and virtually noiseless, a rapid- 
transit car of ‘radically new design “has 
been perfected for service on elevated and 
subway lines through the joint research 
of several of the country’s leading manu- 
facturers of railroad and electrical equip- 
ment. ‘The new car is 170 feet long, made 
Of aluminum alloys similar to those used 
in airships, and is divided into five articu- 


lated sections with vestibules giving ac- 
cess from one {0 another. ‘Since its 
‘weight is only half that of the whole train 
that replaces, ican be started and 
stopped more ‘and can therefore 
run on a entertiy faster schedule. 
Despite the cars’ rapid pick-up to its full 

of fifty miles an hour, an automatic 
lectrical control makes the increase in 


speed so smooth that passengers who are 
standing will not be thrown from their 
feet or suffer any inconvenience, An im- 
ved ‘of eating, using roller 
rings, banishes noise from worn gears 
Now under construction in Chicago, the 
first multi-section car of the new design 
is expected to be placed in experimental 
service on a New York elevated line. 
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Homemade Shaking 


HELPS STUDY OF EARTHQUAKES 


NTERESTED in a descripti 
this magazine of 
in use at Stanford University for study 
ing the effects of earthquakes with model 
building (P.SM., April, °33, p. 16), Ced- 
ric W, Richards, architectural student at 
the University of Nebraska, resolved to 
construct a working model of the Stanford 
apparatus. Aided by his father, be built 
¢ ingenious miniature shaking table pic- 
tured here. An electric motor spins an 
1," a bar of iron an 
‘hes long, mounted 
the nineteen-by 
twenty-four ‘inch platform a continuous 
oscillating motion. Single shocks of any 
desired magnitude are given the platform 
by dropping a heavy, pivoted hammer 
against a coil spring at its end. Models of 
building frames are mounted on the plat- 
form, which rolls on four wheels along a 
steel track, so that their sway in response 
to the vibrations may be demonstrated 
‘An automatic machine, somewhat re- 
sembling. a. seismograph, records the in- 
tensity and duration of the shocks to 
they are subjected, While Richards 
built his device primarily as an exhibition 
‘model, he believes that it can readily be 
adapted to useful scientific research in 
the investigation of earthquakes and the 
Vibration caused by heavy’ trafic. 


Seoay 
or exretguakes on 
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CAMERA GUIDES SHIP THROUGH FOG 


Pape 


urn Beary fog 


DISC a shi 
pictures of the 
‘outlook ahead is the 


Pt 
former ‘naval officer, 


sea. During a recent 
Teta oe 
strated his “invisible: 
Pepe on} 
2 re oe 
makes photographs by 
gee 
the pictures. can i 
Sao as,s 
Soe ie ey 
gag 
ee 
far away as the eye 
cee 
specially useful, its 
ia er, 
and tortuous channel 
SF ios a 
se an 
accompanying photo- 
models of the instru- 
‘ment being tested. 


Platform 


DIRT IN CAR'S OIL SEEN 
WITHOUT AID OF EXPERT 


Asy motorist may see for 
without ‘consulting a servi 
tendant, whether the oil in his c 
case is’ dirty and needs changing, if he 
uses a demonstrating device intended for 
service stations. A sample drop of oil 
from his car's crankcase, is placed on a 
white card, clipped to a slide, and inserted 
in the instrument as shown above. ‘Then, 
when a button is pressed, a flashlight bulb 
illuminates the card and specks of, dirt 
oor bearing metal are made plainly visible 
to the motorist himself through a mag- 
nifying eyepiece at the top. 
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Huge Truck 


FOR LAND OR WATER 


CARRIES SHIPLOAD 


OF CARGO 


PROPELLED AND 
RUDDER Ane UstO 
IM CROSSING WATER, 


MAGINE a motor truck so 
Tnege that it dwarfs the big 
feat locomotive inthe world 
<a veritable ship of the land, rol 
neumatie 
Fie this juggernaut, in 
tha baat ike hull, a 
an electric drive; add a propeller and 
rudder so that it can navigate in the 
anual oc hy proeedt  p 
fauscions fold wis busites of tous of 
cargo, and send it roaring across the 
it or through a wilderness to its 


conti 
stination, Then you will have a mental 
of the 1,500-ton, amphibian super- 


that Eric R. Lyon, associate pro- 
fessor of physics at the Kansas State 
Agricultural College, predicts will be the 
freight-carrying vehicle of the future. To 
prove it feasible, he himself has worked 
Out the engineering design of such a 
‘machine, which he calls the “navitruck,” 
and which our artist illustrates here and 
fon the cover of this issue. 
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HATCH OVER 
STEERING 


ROLLER 
EARINGS 


DBIVE DINION 


‘These super-trucks will be operated on 
commercial highways, privately owned 
and, operated, Prof. Lyon foresees. ‘The 
roads, needing only to be sanded 
sraveled, can be constructed at one- 
the cost of building a railway. No bridges 
are required; the super-trucks will ford all 
streams. Ina real sense they will be 
” since each one carries as 
ir-sized cargo vessel; 
and both the operating plans and the 
freight charges will approximate those 
of water-borne shipping. 

Supertrucks, will prove their worth 
especially in the western United States, 
Prof. Lyon predicts; while they also 
offer a means of opening inaccessible 
regions of Canada, Asia, Africa and South 
America, rich in ‘mineral and other re- 
sources, to commerce. A sloping prow at 
the front of the machine will serve a an 
ice-breaker, or will clear the way over 
infrequently-traveled trails through tropi- 

jungles, eer 

‘The principal problem in projecting a 


GEARED TO READ 


SUPER-TRUCK 15 
GUIDED FROM BRIDGE + 


WATHES | 


MYDRAULIC * 
PLUNGER REG: 

ULATES TENSION 
OF TREAD 


FOFE-RUNMING ENDLLIF 
TREAD HELPS VONICLE 
OVER PLACES WHERE. | 
CUPABANCEG INSUFFICIENT 


UMATIC TIRES 
WAVE STEEL TREADS 


pet-truck, according to Prof. Lyon, 
in planning its wheels, "Other 
res, motor, frame, and acces- 
such as derricks’ for loading 
and unloading cargo, offer, no. serious 
engineering dificulties, despite the 
hhuge scale of the project. To carry 
the vehicle's crushing weight smooth 
ly and. rapidly, Prof. Lyon has 
‘worked out several ingenious designs 
for steel-shod, pneumatic tires thirty 
__ feet high, and with treads ten feet 
wide, revolving on gear-driven. rims. 
‘The huge pneumatic inner tube, parti- 
joned by bulkheads to avert an explosion 
in case of a blow-out, is covered with 
alternate layers of fabric and armor of 
steel cable or tubing. An outer, renewable 
rubber tread permits high speeds on 
roads. In case of a leak, a man, 
through, a manhole 
and make a repair. However, each tire 
contains an automatic electric compressor 


helps the super-truck over obstacles 

Se 

™ Roads suitable for the super-trucks will 
be forty feet wide for one-way trafic and 
ighty feet wide for two traffic lanes, 
Prof. Lyon estimates. They will be easy 
to maintain in good condition, since the 
massive wheels of the monster truck act 
as road-rollers and pack the surface more 
firmly each time they pass over it, 
Superchighways of this type will be 
structed, Prof. Lyon predicts, radi 
from Denver, Colo., to Duluth, Minn; 
to Kansas City, Mo.; to Galveston, Te 
and, by way of Santa Fe, N. M., and 
Phoenix, Ariz, to Los Angeles, Calif. He 
also predicts’ a super-highway for the 
fiant trucks from Canada to Mexico by 
‘way of the 100th meridian. 
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Flivver Plane, with Folding Wings, Is Towed to Air Field 


TENDED especially for the amateur 
pilot, a new type of light plane, developed 
in Germany, is designed to be towed by 
an automobile to and from the flying 


WORLD'S MIGHTIEST DREDGE 
TO CLEAR FRENCH HARBOR 


Reskamixe a vessel sliced in two, the world’s 
‘most powerful dredge, named the Pas-de-Calais 11, 
was launched at Dunkirk, France, the other day: 
Its endless chain of buckets is lowered through 
well that extends from amidships clear to the 
stern, and can scoop up mud from as far as sev 
enty-five fect. below the surface, at the rate of 
nearly 800 cubic yards every hour. Each minute, 
fifteen buckets take their bite out of the bottom. 
‘The first task of the big vessel, which measures 
236 feet in length and forty-three feet in width, 
will be to improve the harbor of the French port 
of Boulogne-sur-Mer. At present the vessel is de- 
signed to burn pulverized coal, but a later installa 
tion for fuel oil is contemplated, 


Natives inthe janeles Gui 
‘hemeelves Scorn the nun beneath big smbeella Tenves 
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field. The wings fold so that the machine 
offers no obstruction to traffic while it is 
‘on the highway, and 

ome in an ordina 


may be stored at 
farage. In the air, 


the plane can attain a speed of sixty-five 
miles an hour. It is expected to be mar- 
kketed at $700 and its designer says it may 
be the air flivver of the future, 


UMBRELLA LEAVES 
WORN IN JUNGLE 


Wires: natives of British Gui- 
ana jungles find the sun's, rays 
too warm, they have only to 
break off the huge leaves of the 
umbrella tree and drape them 
spond ond bk: epee 
graph depicting their style in 
sunshades was made during a re- 
cent expedition, headed by Andre 
LaVarre, through the interior of 
Brazil and Guiana. In the back- 
sround of the picture, the Kaie- 
teur Falls, a wonder’ of nature 
seldom viewed by white men, 
rush over a precipice 741 feet 
high, which i four times the 
height of Niagara Falls. 


LEAD FED TO 
NEW PENCIL 


Mexety pressing 
down the cap of a new 
mechanical pencil while 
grasping the lower part 
frit the "fingers 

stantly provides the user 
with afresh writing 
point, Each stroke of 
the cap operates an in- 
seenious set of jaws that 
advance the lead the 
proper amount and then 
hold it firmly in place. 
A part of the pencil il- 
lustrated here has been 
cut away to show this interior mechanism. 
‘The pencil holds four feet of lead. 
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Movie-Film Pictures 
Broadcast by Radio 


Tas motion pictures 


by radio ten seconds after they have 
been made, is the achievement of a 
new form of television machine developed 
by German engineers. The results are de- 
scribed as superior to those of direct tele 
Vision, since itis easier to illuminate the 
film than the original subject with the high 
intensity required for radio transmission 
of the image. Exposed film from the cam- 
fra whirs continuously through a light- 
proof tube of a. developing chamber 
Where it races through special chemicals 
that almost instantly develop and fix the 
age. “While the ‘film’ is still. wet, it 
passes before a photo-electric cell, With 
the aid of a powerful lamp and a scan- 
isk, the image is dissected $0. that 
4 transmiiter connected with the cell can 
pput it on, the air. While the film is a 
Fnegative,” showing black as. white and 
@ versa, it is reversed in transmission 
37 simple eleetrical hook-up, 3 that the 
image finally appears in its correct values 
of light and shade, Experiments indicate 
the new style of “delayed television” 


40 adaptable to difficult lighting condi- y Mprvewor 
tions that even night street scenes may harm 


be transmitted. Ina further refinement 
of the process, its originators are seeking 
to perfect a way of stripping the used 
images from the film and. re-sensitizing 
it go tat it can be fed back to the eamert 
‘nd used over again in an endless cycle 
This would not only reduce expense, but Aromonto ur or 
would also permit the use of extra-sensi- fpuovo tuterine Ci 
tive photographic emulsions that keep 

for only a short time. The present. appa- 
ratus can be carried from one place to 
another on a small truck. 


Tue newest type of 
air liner for transcon- 
tinental service will be 


operated by Transe 
Unental & Western Ai 
Inc., on the fastest reg 
ular’ schedule in the 
world. This all-metal 
Dougias machine car- 
ries twelve passengers 
in its luxurious cabin, 
vihich with the rest of 
the liner, incorporates 
the most advanced de- 
sign in streamlining, 
Retractable landing 
wheels fold into the 
wings when the craft is 
in fight, Twin motors, 
equipped with super 
chargers, develop a to- 
tal of 1,400 horsepower 
to propel the big craft 
During the next few 
months a large number 
of the ney planes will 
be put in service. The 
photograph shows the 
one now ready to be 
placed in service, 
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ome’ Lests with Calcium 


HAT makes mortar harden? 
Why does soap sometimes fail 
to lather? What is plaster of 


Paris and how is luminous 
paint made? These are onl 

questions that are answe 
you experiment with 

‘Although calcium fn its free metallic 
form is not common, its many compounds 
are known to us all, Marble is a com- 
bination of calcium and carbon, glass con- 
8 calcium combined with oxygen, a 
in the building trades we find calcium in 
cements 1s. Even the bones jn 
‘our. bod ‘© form of this inter- 
esting and important chemical. 

In the case of mortar, the 
compound of calcium is. de- 
rived from lime (calcium 
oxide) made from a natural 
product called limestone, As 
an introduction to calcium, 
you can make some lime in 

jour home laboratory by 

ating marble chips (calei 
gearbonate). Place the chips 
Jn porcelain crucible. su 
ported over a gas burner. 
‘The heat will drive off the 
carbon-dioxide gas in the marble and lime, 
fr calcium oxide, will be left behind. This 
is called quicklime. 

By adding water to the lime, you can 
change it to calcium hydroxide, or slaked 
lime. "This mildly basic substance is some- 
times referred to as milk of lime. while 
the clear calcium-hydroxide solution is 
Known as lime water. 

‘You also can prepare small amounts of 
lime by heating oyster shells or egxshells. 
In your experiments with lime you can 


a few of the 
for you whe 
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Paris in 


ensbstance 


test its basidity by dipping red 
litmus paper into the water solu- 
tion and noting if it turns blue. 

When lime is mixed to a paste 
and sand is added, mortar results. The 
hardening of mortar is merely a reversal 
fof the process used to produce it, In 
making the original lime, solid calcium 
carbonate is beated to drive off the 
‘arbon-dioxide gas. In setting, the carbon 
dioxide slowly returns to the lime (cal- 
cium oxide) and reconverts it into 
‘ium carbonate. 

‘This changing back to its orignal 
however, often requires many years, 

Although mortar may be hard 
to the touch the day after it 
is laid, actually it requires 
some, en or twenty” Years 

ely to change to its 
‘old state 

Plaster of Paris, another 
omy familiar to. the 
building trade, also depends 
on the property of calcium 
compound in setting. It is 
made by heating calcium sul- 
phate, Known in its natural 
state as gypsum, to a temper 
ature slightly higher than that of boiling 
water, This heating drives off the mois- 
ture. When the resulting powder is mixed 
with water, it hardens in a very sbort 
time, the water uniting with the calcium 
sulphate to form hard hydrated calcium 
sulphate. 

Tf plaster of Paris is heated to a higher 
temperature, its time of setting can be 
Jengthened. ‘The home chemist can dem- 
onstrate this by comparing the setting 
time of ordinary plaster of Paris and 


How to Make Mortar, 


Luminous Paint, and Plaster of 


Your Own Laboratory 


BY 
RAYMOND B. 
WAILES 


plaster of Paris heated to a high tem 
Perature over a gas burner in a crucible or 
the friction top of a tin can, Plaster of 
this type is said to be “dead burned.” 


Y COMBINING calcium with sulphur, 
the amateur chemist can make a 
mysterious luminous substance. After 
a a 
3t light, it will continue to glow when 
it is viewed in the dark, 

The calcium for this experiment can be 
obtained from oyster shells. First heat 
the shells ina small porcelain or clay 
crucible over a burner and discard the 
darker portions of the cold residue. ‘Then 
after powdering the lighter, chunks, mix 
them with about twice their volume of 
flowers of sulphur, and place the mixture 
in a small porcelain crucible having a 
cover. Heat the crucible for about half 
an hour. As some of the sulphur burns, 
the experiment should be performed in a 
well-ventilated room or out of doors, 

‘When the heated mass has cooled, x- 
pose it to the sunlight for a short time 
and then take it into a dark room. ‘The 

iture will give off a weird glow. If you 
fail to obtain the luminous effect, it will 
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Explain Industrial Processes 


WICHROME WIRE CRADLE 


FLOWER POT 


WITH BorToM 
SRWED OFF 
HOW TO MAKE 


HEAT RETAINER 
Arawing Is shoven 


PORCELAIN | 
CRUCIBLE 


bbe because the compound was not heated 
sufficiently to combine the sulpbur and 
calcium to form the calcium. sulphide. 

To obtain a high temperature with an 
ordinary burner and avoid radiation loss 
, you can arrange the flowerpot oven 
shown in the illustration. Cut the bottom 
from a small flowerpot with a hack saw, 
make a basket out of lengths of nichrome 
‘wire to support the crucible, and insert 
the erucible, “The flowerpot ean be, sup- 
ported on a convenient ring stand. 
desired, the clay bowl of bubble pipe 
can be used in place of porcelain 
crucible, 

‘Another luminous compound can be 
made by mixing 100 grams (less than 
eight tablespoons) of calcium carbonate, 
or precipitated chalk, two grams (about 
fone half teaspoon) ‘of chemically pure 
sodium carbonate, thirty” grams. (two 
tablespoons) of sulphur, and two tenths 
of a gram (pinch) each of salt and bis- 
muth nitrate. Heating over a gas burner 
combines the calcium carbonate and sul- 
hur to form calcium sulphide while the 
sodium carbonate and salt act as a flux 

and the bismuth 
nitrate serves as 


In our experi- 
ments with carbon 
dioxide (P-S.M., 
Aug. '32, p. 60), 
we found that the 


by adding muriatic 
acid to. marble 
chips. After heat- 
ing the acid and 
the marble,a thick, 
syrupy solution of 


ftutekly but requttes 
ents to harden fully 
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calcium chloride resulted. This same s0- 
lution diluted with water can be used to 
illustrate the properties of hard water. 
Hard water, as you have no doubt 
found, will not lather well unless a. large 
quantity of soap is wed. Th 
fact that the water cont 
certain chemicals that combine with 


pint of soft water. After 
ical has dissolved you will 
find it difficult to obtain a lather 
until a_large amount of soap is 
used. For comparison, lather your 
in a pint of untreated water. 
amine the treated hard water 2 
carefully. You wil note that a. 
white precipitate is formed when t 
Beaded. As soon a8 the soap reacts with 
all of the calcium chloride in the water, 
hhowever, suds will start to appear. It is 
the need for a large quantity of soap that 
makes hard water wasteful. 
sedis posse to treat hard water chem, 
ically to remove ning compound 
and make it soft. In cases where calcium 
chloride is the offending chemical in the 
‘water, sodium carbonate (soda ash, sal 
soda, ‘or washing soda) can be added to 
precipitate the calcium carbonate. 

Other compounds of calcium may cause 
water to be bard. For example, take some 
Ben ama ay dioxide 
into it a straw oF 
slass tube. At first, a white precipitate of 
calcium carbonate will form. Continue to 
blow through the tube and eventually the 
precipitate will disappear as quickly as it 


‘one at right. ‘Calcium chloride, 


place, coma 


ided ta water, right, 


appeared. This is due to the fact that 
‘earbon dioxide converts the calcium= 


carbonate precipitate, first formed, into 
calcium bicarbonate, a water-soluble 
chemical 


The solution that results is said to be 
temporarily hard, If it is heated, how- 
rer, the bicarbonate breaks down to 
form calcium carbonate which is pre- 
rated and the water is softened, 
Water that cannot be made soft by heat- 
ing is called permanently hard. 

Tnspect the inside of your kitchen water 
kettle. Tf the sides and bottom are coated 
with a hard scale it shows that the water 
used is more or less hard, In boiling the 

the calcium carbonate precipitated 

forms a “fur” of brittle scale on the sur- 
face of the metal, This 

same action is present 

in. steam boilers. sup- 
plied with hare water. 
ing a poor conductor 


a fof heat, the calcium 
< carbonate coating low- 
WA erate efficiency of the 
Ss boiler. For this reason, 
Sf industrial companies 


located where only hard 
water can be obtained 
often. treat the water 
chemically before it is 
‘used in the boiler. 
By making use of a curious property 
of calcium acetate, the home experimenter 
<a prepare nova frm of solid alcohol 
lar to the jllied substance often. re- 
ferred to a8 "canned heat." The calcium 
acetate is made up as a saturated solu- 
tion by adding the chemical to water un- 
til the solution will dissolve no more of 
the solid. One volume of this solution is 
added to nine parts of denatured alcohol. 
Immediately, a grayish-white jelylike 
precipitate will be formed. Reaching an 
Simost solid’ condition, it ‘wil remain in 
the mixing beaker even when the con- 
tainer is inverted. By cutting around the 
sides with a knife, loosen the mass and 
place it on the flat tin top of a can or 
bottle. Bring a lighted match near its 
upper surface and you will note that the 
jellied substance will burn with the color- 
less flame characteristic of alcohol 


‘Calclom carbonate 
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the maker claim, dn this four-quary 


Foto 
o~ 


y 


MEDICINE SPOON. Giving 
‘Redicine to children or invalite 
factliated by the extension 
‘whieh. is placed in ‘patient's 
Routh before the spoon ie tited 


‘TYPEWRITER TABLE. A ports. 
this table for portable typewriters ts 
‘adjostable to any beight and cam be 
‘Seed with any typeof char te oer. 
igs and. has ‘fling’ compartment 


‘mavieafy seat 
Widens Band to bald it wpe 


rae, 
‘prevent ifrom slippng even on 
ior. iv sald not to hares the TOR 


SAVES TOOTHPASTE 
‘This frame bolde the tooth 
Trach and’ aloe tenures no 
‘waste of toothpaste, by the 
‘Xeton of a ball device which 
Suceces the parte ut uni- 
{emily unell fe is all ued 
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How Stars Are Measured 


EARLY everyone instinctively 
5] Tiki of tie Bigucnt Bact lac 
in the sky as the nearest, and the 
faintest as the farthest away. Yet 
the nearest star (o our solar system, Prox- 
ima Centauri, needs a telescope to see it 
while Sirius, the brightest, is twice as many 
Tight years awa 
A simple experiment with thrce cl 
tric bulbs, representing stars, will il 
trate the fact that apparent brightness is 
no true measure of distance. 

If bulbs of fifteen, twenty-five and fifty 
watts are set up on'three standing lamps 
in a long, dark hall or corridor, they can 
bbe arranged at intervals so that the bulbs 
will all appear to be of the same brilliance. 

If the fifteen-watt bulb is twenty feet 
from the eye, the twenty-five-watt bulb 
will need to be twenty-five and three quar. 
ters feet away, and the fifty-watt thirty- 
six and two fifths feet distant. 

If the lamps were arranged at these 
tervals in your absence and you were 
called in to'look at each through a paper 
tube and pick out their relative brilliance, 
you could not do it 

But after performing a little expe 
ment with a common flasher button, such 
as is used to make Christmas-tree lamps 
and store-window signs flash on and off 
regularly, you could tell which bulb was 
brightest. 
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Place a slow flasher button in, any lamp 
socket and then screw in your three bulbs 
after the other, timing the number of 
hes that each lamp makes in a minute, 
In repeated tests made by the writer, he 
found that the fifteen-watt bulb averaged 
twenty-one flashes, the twenty-five-watt 
eighteen flashes, and the fifty-watt sixteen 
flashes per minute. The varying speeds 
are due to the different amount of heat 
developed by the various lamps. 

If each of the three lamps in the dark 
hall is then screwed in over a slow flasher 
button, you would no longer be deceived 
about their brilliance, no matter how near 
for how far away the lamps were placed 
By counting the number of flashes per 
minute by your watch, you could unerr- 
ingly determine the ‘strength of each 
bulb, no matter how bright or dim each 
appeared to be. 

‘This little trick illustrates beautifully 
the way in which astronomers recently 
have calculated the actual brightness of a 
certain class of stars known as Cepheid 
variables, 

‘These stars are suns that have reached 
a point in their lives where they pulsate 
regularly from bright to dim and back 
again, Just as the stronger electric bulb 


Experiments with Three Light Bulbs and a 
Flasher Button Show Method Used to Find 
Distance of Winking Suns from Our Earth 


flashes slower on the flasher but 
ton, so an actually: brighter, hot- 
ter star goes through its. cycles 
from bright to dim and back 
again more slowly than a less hot star 

Accordingly the astronomers have classe 
ified the brightness of these remarkable 
stars as those that require five, ten or 
twelve days to wink, just, as we Classified 
and identified our electric bulbs by the 
number of flashes per minute. 

Tn the same way the period of a 
variable star is carefully observed, its ac- 
tual brightness is known, It only remains 
then to determine, with accurate light 
measuring instruments, how. much. less 
bright it appears to be, in order to figure 
‘out how far away it actually is, 

A parallel example, taken from our three 
light bulbs, will make this process clear. 

If our fifty-watt bulb is placed 100 fect 
away, it will be only one-fourth as bright 
as at fifty feet, in accordance with the 
law that brightness varies inversely with 
square of the light's distance from the ob- 
server. One hundred feet is twice as far 
as fifty feet. The square of two is four, 
and the inverse of four is one fourth, 

By discovering that the bright-dim pe- 
riod of the variables represents their 
actual degree of heat and brightness, as- 
tronomers have now gained a far more 
accurate yardstick for measuring the uni- 
verse than they have ever possessed before 
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New Stations Easily Found 


LOCAL TESTS GIVE DIAL Ri 
WILL HELP DX FANS MAKE ACCURATE LOG 


accurately Togeing all 


JECEIVER dials marked with 
arbitrary scales that bear no 
elation to meters or kilo- 


cles often cause the ama- 
tour trouble when he attempts to find a 
new station, However, by: employing a 
simple trick of proportion, he can read 
his "0 to 100” scale with’ greater accu- 
facy than one marked in wave lengths or 
frequencies, 
Every local station carefully logged 
increases the ease with which new sla- 
tions can be found. After a number of 
stations have been spotted, it is an easy 
matter to adjust the dial to a calculated 
int and wait for the distant station to 
fade in, 

For instance, suppose in local tests a 
(600-kilocycle station is located at eighty- 
three on the dial and a 660-kilocycle sta- 
tion comes in at seventy-three. Stations 
fon the 630-kilocycle band then will be 
found halfway between the two at seven- 
ty-eight, Using a similar proportion, other 
unknown stations around the same. fre- 
quency can be accurately located. 

Of course, the error in the unknown 
setting will’ be greater when the to 
known stations are spread far apart on 
the dial. For this reason, it is best to 
locate as many locals as possible and use 
the dial readings for adjacent stations for 
the calculation, 

To assist amateurs who take pride in 
the accuracy of their DX logging, a micro- 
vernier dial is available. Resembling the 
vernier reading scale ona micrometer, a 
stationary set of ten divisions running 
from the left of the pointer makes it pos- 
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-ADINGS THAT 


re. It is necessary only 
to decide which mark on the verniet 
scale matches up with a division on 
the dial 10 obtain the fractional de- 
grees, 

This dial also is equipped with a 
unique type of drive that can be ad- 
justed to any speed within a certain 


ange. Turning a small lever, co 
centric with the main dial knob, i 
justs a variable friction drive’ that 
Varies the turning speed of the main 
dial —W. H. 


Sonal parts cam be ed in 
ot eolderiog wite a 


‘shown above and at left 


Solder Wire Puts Small Parts in Place 


WEEN you find it dificult to place a 

‘out, a bolt, or some other small part 
in the depths of the radio you are build- 
ing or repairing, you can turn to your 
roll of solder wire for a solution. 

For instance, if you want to start a 
nut on the threads of a bolt located in an 
‘out-of-the-way corner, you may find that 
‘Your fingers are too fat or too short, Sim- 
ply clip a convenient length of wire from 
your solder roll, lay one end of it across 


the top face of the mut, and tap it with a 
hammer. ‘The sof, plant solder wil be 
molded around the nut and hold it tightly. 
In the case of a machine screw, the solder 
wire is imbedded in the slot. 

If the part is to be placed under a 
transformer or some other projection, 
the solder wire can be bent into any 
shape or curve to reach around the cor- 
ners: When the jo is completed a quick 
jerk will free the wire—E, P. B. 


Melted Resin Keeps Your 
Soldering Iron Clean 


NEXT to patience, cleanliness is the 
‘secret of neatly soldered joints. For 
this reason, a shallow pan bent from 
sheet tin and filled with resin will form 
a valuable addition to your soldering kit. 
By resting the tp of your hot iron on the 
resin during a soldering job, you ean keep 
it clean and bright and’ free of any 
troublesome oxides. Simply melt the resin 
over a gas flame, pour it in the pan (the 
friction top of x tin can will serve), and 
allow it to harden. In use, place the resin 
in front of your ion rest and tip the 
iron so the point rests in the resin—D. 
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ea Ultra-Short- 


extending from 1,715 to 14,000kil- work that the five-meter band comes to 
yeles. During’ the past few the fore. It has few of the handicaps of 
years, “however, the five-meter the longer waves—static is less noticeable, 
band’ bas gained in popularity, fading a rarity, and light battery equip- 
forming the basis of a new group ment practical ‘since little power is. re- 
of waves of greater frequencies. quired. For the amateur, a five-meter 
Unlike the longer broadcast phone is ideal for short-distance messages. 
waves, five-meter signals do not Unfortunately, the make-up of a reg- 
follow the curvature of the earth ular short-wave receiver will not allow it 
bbut like light, travel along the to break in on the ultra-short waves, 
line of sight. For this reason, the For the higher frequer super-regens 
range of a $6,000 kilocycle outfit erative circuit must be used. Such a cir- 
is often referred to as the line-of- cuit, is shown on the opposite page, By 
sight range. Up to the present, studying it, you can gain some idea of the 
few long distance transmissions arrangement, 
hhave been made. Designed especially for the experimen 
However, it is in short-distance ter, the circuit consists of three tubes 
(27s) rigged as a detector, 
fan oscillator, and an am= 
= plifier, and an antenna that 
allows the set to be used 
over a wide range of fre 
‘quencies, Tuning is accom= 
plished by shortening or 
lengthening a miniature 
antenna rigged in the 


=| 
i 
| 


John Carr 


TEEL workers cling to the bare skeleton 
of new beige fa ch gro & mem 
earphones on his head and microphone in 
his. hand, adjusts controls on a. small 

metal box. 

‘Hundreds of yards separate the engineers 
from the riveting gangs. Half the span stretches 
between the cablemen and their ground crews. 
Yet orders are given and received with the 
certainty and ease of the telephone. 

‘Such is the part ultra-short-wave radio soon 
will play in the construction of bridges. Alresdy 
tests have been made and circuits devised for 
portable fve:meter radi telephone sts that cn 

‘earried into the field on any kind of con- 
struction job. 

But engineers and steel companies are not 
the only ones who have found uses for the 
ultrashort waves. New fields have been opened 
for the experimenter. Licensed amateurs are 
now turning to the shorter five-meter band for 
new thrills and possibilities. 

‘The ultra-short waves are just what the name 
implies. Until recently, they were considered 
useless, Radio consisted mainly of two general 
divisions, the broadcast band ranging from $50 
to 1,500 kilocyeles and the regular short waves 
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Wave Radio 


shape of a V. By means of a knob and a 
spring to take up the slack, the two legs 
Of the antenna can be twisted or untwis- 
ted to vary the effective length of the 

s. The longer the two legs of the V, 
the longer will be the wave length re 
ceived, 

Tn arranging the antenna, connect the 
apex of the V through a coiled metal spring 
to the control knob and the two out. 
spread ends to two binding posts placed 

jout eight or nine inches apart. The 
res in their untwisted position should 
stretch out at least two feet, 

As can be seen from the diagram, 
the apex of the V-shaped antenna is 
connected to the interrupting oscillator 
coupling coil, The two inner ends lead 
to the plate and grid circuits of the 
detector tube, 

In winding the inductance coils, for 
the interrupting oscillator, they should 
be arranged so that the coupling can 
be varied. Two coils that can be moved 
closer together or farther apart will 
serve in an experimental outfit 

To operate the receiver, the 100,000 
‘ohm resistance (A) and 'the variable 
condenser (B) are first adjusted to 
bring the set into oscillation. Actual 
tuning is accomplished by adjusting 
the antenna length and the variable 
condenser (C) in the antenna circuit 

For portable work in the five-meter 
region, amateurs generally resort to a 
three-tube receiver and two-tube trans- 
miter, Where maximum compactness 
is required, a combination receiver 
tnd transmitter circuit is used. 

‘A trans-ceiver, as these five-meter 
portables are sometimes called, is 
shown in the photographs. Weighing 
little more than an ordinary. type- 
writer case, this phone station uses a 
three-foot length of brass tubing as an 
antenna. It can be seen projecting up 
from tte rer of the ala 
its power supply of three fort 
volt B batteries has allowed clear t 
ephone communication for. line-of- 
sight distances up to one mi 


‘To listen in on the tenrmeter band, tap the 
Upper unit on your twentj-meter coll at the 
stesnd or third torn snd short oot the rest 


DECEMBER, 1933 


ceiving to a phone 


One set of parts serves for both re~ 
ceiver and transmitter, A. flick of a 
switch located on the front panel 
guickly changes the from one 
for receiving to one for transmitting. 
It is combination sets of this general 
type that will find their way into 
construction work and police act 
ties in unrestricted areas. 

‘As a receiver, the circuit is a three- 
tube “super-regenerative. With the 
switch in the receiver position, these 
tubes become the detector, the low- 


becomes the power oscillator, the sec= 
cd tube is eliminated, and the audio 
amplifier serves as. the modulator. 
With three tubes, a three-tube receiver 
anda two-tube transmitter are ob- 
tained 

‘On the front panel of its metal cab 
inet are four controls, A variable re~ 
sistance, a knob for the tuning con- 
Genser, a filament switch, -and the 
change-over switch for converting the 
outfit into either transmitter oF re- 
ceiver, The microphone and the ear- 
phones are plugged into jacks located 
Airectly below the tuning condenser. 

‘AL the rear of the cabinet, a heavy 
duty binding post supports the three- 
foot length of brass tubing that serves 
as the antenna. Inside the cabinet, di- 
rectly behind the antenna terminal and 
connected to it through an insulated 
thushing, is the antenna coupling coil. 
As shown in the photograph of the 
‘opened set, the antenna coil is 0 
placed that the other inductances 
up ina direct line with it-whe 
front of the cabinet is closed. 

Tn use, the operator carrying. the 
outfit places the earphones on his head 
and carries the microphone in his hand, 
By merely operating the changeover 
switch, he then can-carty on a tWo- 
‘way conversation with any other near- 
by trans-ceiver. 

‘The ten-meter band also opens an 
interesting field for the amateur ex- 
perimenter. (C 


ing 
the 


UTSIDE the house, wintry winds 
howled, but in spite of that. 
beads of perspiration stood on 
Dan Nolan's forehead as he 

reached for the telephone, 

“Give me Center 650,” he bellowed 
alter jiggling the hook impatiently. 

“Hello, Model Garage? That you, 
Gus? Well this is Nolan up on Pine 
Road, I can't get my car started. What's 
that? Yeah, I've tried everything. It 
must be frozen or something.” 

‘Less than twenty minutes later, Gus 
Wilson was standing in front of Nolan's 
small one-car garage 

“Blamed if T know what ails it,” said 
Nolan as he opened the garage door and 
kicked a hand crank lying on. the cement 
floor. “Can't even get a rise out of her 
with’ that. Wound her up till T was all 
in, without so much as a sputter.” 

‘Gus climbed into the car and leaned 
over the wheel. “Let's see what luck T 
have,” he said as he pulled out the choke 
button and stepped on the starter, 

‘The motor groaned but failed to start 

“Your luck’s no better than mine.” 
Nolan observed. “I tell you she's cold 
Isn't there some way we can warm her 


‘Gus lifted the hood and poked at the 
‘motor with his stubby fingers 

“Lets give her another tr by hand 
the veteran mechanic said finally. "You 
pull out the choke button and hold do 
the clutch pedal while T'man the crank 

“What's the idea of holding down the 
clutch?” put in Nolan as he took his 
place in the driver's seat 

“Makes it easier cranking,” Gus ex- 
plained, "You don't have to, push the 
heuteal gears. through the cold grease in 
the transmission.” 


WITH Gus's brawny arm bearing on 
the crank. the motor seemed to turn 
easily, With almost the first twist, the en- 
gine coughed and sneezed and finaily spun 
tnder its own power 

“Well TIL be hanged!” gasped, Nolan. 
“What did you do, hypnotize 

Gus chuckled as he ambled around to 
the side of ‘the motor. 

“Come out here x minute,” he sai, 
smiling, “ind TU show you ‘something. 
‘The main thing that as ailing this motor 
was a loose set screw. 

“A loose set screw?" Nolan repeated. 

“Sure, Do. you. see that connection 
where the choke wire fastens to that arm 
‘on the carburetor? When I opened the 
hood, the set screw was gone and the 
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By 
MARTIN BUNN 


wire was hanging loose. Naturally the 
choke didn't work. All I had to do was 
pick the set screw out of the pan and 
ut it back into place. 

“But the cold weather had something 
to do with it, didn't it?” 

“Oh, it, probably made the motor a 
little stif,” agreed Gus. “But cold or no 
cold, that car would have started if the 
choke bad been working.” 

Gosh. simple as that, ch?” Nolan 
sighed. “In the winter I'm always looking 
for trouble. I wish 1 could put some sort 
of a gadget on the car that would make 
it start easier on cold mornings.” 


electric heater that fits right in the cool- 
ing system. It Tooks ike one of those 
aquarium heaters. All you have to do is 
plug the connection cord that comes with 
Ie'into the garage lighting circuit 


“BUT extra appliances and_knowing 
hhow to start a cold motor aren't the 
only things that make winter driving eas- 
jer. It's little troubles like that loose 
choke rod that cause the beadaches. If a 


Wish Ous's vraway 
toviat i coughed and 
| she tarved 


conditioned for cold 


weather, 


put in Nolan with a 
“You're going to tell me I ought to 

y radiator with anti-freeze.” 

just keeps your motor from 
freezing.” ‘said Gus, “but it won't make 
cold-weather starting any easier, Fuel, 
spark, and oil are the important thin 
in gelting a motor started, 


MEN THE first place, don't fool atound 
‘with cheap grades of gas, You may 
be able to get away with it in hot weath- 
ce but they'll cause plenty of trouble in 
the winter. sake 

“It’s the same way with spark plugs. 
Treat yourself to a new set every Wine 
ter. A’weak spark never started & cold 
motor. You ought to change them every 
ten thousand miles anyway. For the aver- 
age driver that means at least twice 
‘ear, winter and summer. 

“Give your ignition wires the once 
over, Run your motor in the dark and 
watch for those dancing blue sparks that 
mean leaks and wasted. power. From, the 
looks of yours, Td say you need a whole 
new set. 

“Then, there's the si, When it’s cold, 
heavy summer oil gets like so much moe 


lasses, Change (Continued on page 99, 
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BETTER SHOP METHODS : IDEAS AND PROJECTS FOR THE HANDY MAN 


mie 


Sei all << 
MODEL MAKING : HOME WORKSHOP CHEMISTRY : THE SHIPSHAPE HOME 


Comic-Strip “ lalkies” 


GIVE CHILDREN ENDLESS FUN AT HOME 
By Morton Bartlett 


parte of the 


some point a clear image of the lamp will 
be seen on the paper. ‘The focal length 
may now be read from the ruler. This 
distance is the dimension YM in the 
drawings, Having found this basic dimen- 
sion, cut’ ten pieces of wood as specified 
in the list. 

Cut a round hole in the center of piece 
A to receive the lens assembly. Its diam- 
ter is the diameter of the lens, frame 
removed, plus the thickness of five pieces 
of fiber ‘board. 

Assemble pieces D, A, At, B, BY. Make 
the saw cuts indicated by $ and S* fush 
with the back and 5 in. long. C and C! 
re now nailed, and nails are run through 
them into the'two unsecured comers of 
B and BY, The top is left separate to al- 

Tow access to the in- 
terior. Ventilation 
need hot, be consid- 
cred as plenty of air 
will circulate through 
the cracks, 

‘The reflectors are 
tin cans, Remove tops 
and botioms, split up 
the sides, and spread 
‘open enough to fit 
them into ‘the front 
comers of the lantern. 
Polish them —(Con- 
tinued on page 85) 


‘NIQUE comic-strip “talkies” can 
be given in your own home at 
trifling cost.” The pictures are 
thrown upon a screen by means 

of a simply made magic lantern, and the 

children speak the lines of the various 
characters through a home microphone 
connected to an ordinary radio receiving 
set 

‘The materials are listed on page 85. 

‘The first step is to make the lantern. Its 

width is equal to the focal length of the 

magnifying glass which will be the lens, 

Determine this by tacking a piece of paper 

against the wall 10 ft. from a lighted 

lamp. Hold a ruler perpendicular to the 
paper, and run the lens, perpendicular 
to the ruler, along the inch marks. At 
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eAnnouncing A GREAT 


age 


33 


‘T LAST the home crafts. 
men of the United 
States are to have their 
‘own national organiza~ 
tion, It is to be a great mutual 
benefit association for those who follow 
‘any type of handicraft hobby. It will pay 
huge dividend+not in cash, but in good 
fellowship, in opportunities for learning 
better craftwork methods from experts, 
fin the development of club and com- 
munity. projects, in the interchange of 
ideas, in actual savings through discounts 
fon the purchase of materials, supplies, 
‘and plans, in giving access to special 
tools, machines, and equipment, in the 
stimulation that comes from having an 
official magazine and annual exhibitions, 
and i all the things that will make your 
‘own home workshop, no matter what you 
use it for, more pleasurable, more useful, 
‘and more profitable. In short. it is the best 
solution yet offered for the intelligent and 
enjoyable use of the increased leisure in- 
stited to everyone by the NRA. 
‘The new association is the National 
Homeworkshop Guild, Ine., with head- 
wuarters in Rockford, Ill. It has been 
chartered in the State of Illinois asa 
noncommercial organization. LeVern T. 
Ryder of Rockford, is the president, and 
E, Raymond DeLong. also of Rockford, 


a 


the secretary. With one exception, the 
members of the board of directors, are 
also residents of that city. In addition 
to these officers, the Guild has an advisory 
council of most distinguished men, each 
‘one of whom is a national leader in his 
own field. Its official magazine will be 
Porutar Screxce Moxriy. 

“How can 1 join the Guild?” is prob- 
ably the question you are already asking. 
‘This information, the necessary” applica- 
tion blanks, and many facts that cannot 
be compressed into this article will be 
‘ent you from the national headquarters 
in Rockford if you will adress a request 
{6 the Home W jor. Use the 
coupon at the end of this article and 
please inclose a large self-addressed. 
stamped envelope. The Guild has printed 
a reasonably large quantity of bulletins 
explaining how to start a local club. but 
there is no telling how quickly the supply 
will be exhausted. so don't delay. 

Tt may have struck you as curious that 
this splendid movement should have orig 
inated in Rockford. There is avery good 
reason for it. Rockford already has the 
largest. and most successful home work- 
shop club in the world. In October, 1932, 
invitations were sent to forty men known 
to have an interest in handicraft asking 
them to attend an organization meeting. 


A 
nonprofit 
organization 
founded to help 
you develop 
your handicraft 
hobbies and 
make the most of 
your increased 
leisure under 
the NRA 


_.. The National 


Forty-seven came. Mr. Ryder explained 
that a club was to be formed to exchange 
‘ideas, conduct helpful programs and dem- 
ftong the people of ckford ite se 
among tl ° in the use- 
ful employment of spare time. 

‘The success of the club exceeded all 

expectations. Tt grew with amazing rapid 
ity and now num than 100 mem- 
bers from every walk of life. Outar 

its I quarters, it became afiiat 
with the Rockford ‘Art Association and 
htained the tse of large ball in an 
office building. 

Its activities have been exceedingly 
diverse and in all cases useful. At its bi- 
weekly meetings, members criticise and 
make, suggestions for improving one an- 
‘other's completed projects; demonstra. 
tions of correct procedure in the use of 
‘hand and machine tools are given by mem- 
bers and professional craftsmen;_ mem- 
bers exchange tools: and those with ex: 
ee a ee 
ly place their equipment at the disposal 
‘of other_ members, 

Last Christmas the members of the club 
made several hundred toys for a local 
children’s home, In February the club 
gave 2 handicraft exhibition, and_ more 
than that 5,000 visitors attended. Several 
unemployed members of the club have 
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NEW CRAFTSMAN’S CLUB - 


obtained jobs in local _manufacts 
plants because of exceptional techni 
‘skill demonstrated at the club meetings. 


tors merchants 3, machini 
toolmakers, accountant photographers, 
‘mi and paint- 


boards for the o 
‘More ambitious still was their annual 
club proj decided to make a 


ing improvements not to be found in any 
‘commercial drill press. The ideas were 
criticized and worked over 

‘mechanical engineers who belong to 
‘club. Patterns were then made under 
supervision of a patternmaker; the cast- 


Rere ears oe 
pate 
machinist members of the club divided 
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| Homeworkshop Guild, The 
Guild ‘will also (Continued on page 89) 


Homeworkshop Guild 
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HOW TO WORK OUT YOUR OWN 


Lighting Stunts 
for) hristmas 


By Roy E/ton 


ping 
cise alittle | (C 
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LAUREL, PINE,OR ARTIFICIAL ROPING — WALL BOARD OR PRESSED WOOD 


PONGEE OR TRACING CLOTH 
VARNISHED OR SHELLACKED 
4 ON BACK OF WALL BOARD 


METAL omens "oe 


TRACING CLOTH 
‘OR PAPER y TRACING 


sion a 


PRESSED WOOD 
‘OR WALL BOARD 


CUTOUTS OR, MINIATURE 
OPAQUE PAINT "sockets 


‘How ve prepere tre Rinds of ilemineted wresthe, » greting. ota, and pictorial eeeees 


BLUEPRINTS Tor Popslar Science Monily project ore Tnded on page 64, 6s 


THE SIMPLEST PLANS EVER DRAWN 
FOR BUILDING A BEAUTIFUL LITTLE 


Clipper Ship Model 
, m Sea Witch 


BY DONALD W. CLARK 


materials, page 82. Plane the piece absolutely square on 
all sides. ‘Then mark the profiles of the decks, the bow, 
and the stem with a sharp-pointed pencil. and cut to 
these with a coping saw. True up with file and sand- 
paper. Next mark the top plan lines on the decks, 
which can be done easily by using cardboard templates 
Cut away the excess wood to these lines. Round the 
sides down to curve No. 6 on the body pln and begin 
to shape the bow and ster portions to the proper form. 
Lused no templates for this work, but relied on my eye. 
After carefully carving the ends to correspond to the 
‘drawing and sanding the surface, your hull should resem- 
ble that marked “Step 3” in the sketches. The best time 
to drill the mast holes is after the decks have been cut in, 
The Keel, stem, sternpost, and rudder are made of 

. pine ‘or harder wood.’ They are planed down to 
52'in, thick, sawed to the proper shape, and glued 
in place with casein glue or a good houschold cement. 
Time can be saved in making the rudder if a wooden 
spoon of the kind sold with paper cups of ice cream 


used. 

The deck houses, skylights, hatches, and other parts 
can be made of pine or whitewood, Cut them to size 
from three different thicknesses 


OST beautiful and popular of all si 
i the American clipper, yet eretoore it has 
aiways been one of tbe hardest to build Be 
fGonets were scared fo tackle a clipper ship, 

and even experienced model makers thought twice be 

ioe rung such an neta exacting Te 
accompanying plans. however, have been s0_smplied 
that m beginner who has never attempted this {ype of 

‘work before will have litle vifieulty in makine » fin 

Tighly decorative clipper model 

Capt. Es Armitage McCann, who designs al the larger 
ship models described in Porcuax Sctexe. Mos rity 

ivplicd. the sketches and information from: ‘hich 1 

worked and later checked the drawings and tox. The 

Model ts of the Sea Wifch, one of the fasten clippers 

She was built at New Vork in 1846 by Smith smd Ds 

moon or Howland and Agpiowall and was uscd in the 

ew, York. West Coast, and China trade. Her best ex 

Gaye run yas 2664 miler—an average 

of slightly more than I Keots. and er 

Best day's run, 358 miles. She became 

total loss when wrecked on a reef out 

Sie of Havant in 1856 

"The relation of the model to the full 
sive boat i about 1720 in. equal Lf, 

‘The ‘actual. overall ‘dicsenions of the 

thovel are 13 in. long and 8 im. bigh. 

“The all cam bev made from a. white 
pine block of the size given in the Ist of 


dels 
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spreader, boat skids, galley pipe, bump- 
Kins, and binnacle can also be made of 
match sticks. The }4-in. stock should be 
used for the catheads, capstan, hatches 
E and H, skylight Z, and companion 
hhatch Mf, “The 3/16-in’ stock should be 
used to make the two lifeboats, hatch J, 
and the steering gear unit. Cardboard wil 
serve for the wheel, which should be 
‘mounted on a pin. The rim and spokes 
an be painted on, if so desired. The main” 
deck house and house K. should be saved 
from the }4-in. stock. The latter should 
have its rear, lower comer removed so 
it will lap over the foreward edge of the 
oop deck. 

‘Draw out the bulwarks on 1/32 in. 
thick cardboard and trim with @ razor 
blade or sharp knife, Mark the positions 
of the six channels P and the notches to 
take the catheads, You will note that the 
foreward lines of the bulwarks curve 
down, but when they are fitted to the hull, 
which requires them to be bent in and 
Uwisted at the same time, they will take 
an upward sweep, as seen from the side. 
Make the channels and the stern piece 
of the same material and glue in place 

‘The ladders can be made easily of the 
same stock by cutting narrow strips 1/16 
in, wide and gluing them together to form 
the steps as shown in one of the sketches. 
Glue them in place on the decks. 


fine file and sandpaper. 
‘Work can now be started on the masts, 


srosstrees, and. yards. This is a rather 
Aelicate job because of the small size of 
the parts. You will need sixteen of more 
44 in, diameter lollypop sticks to build up 
the masts and for the yards. For. the 
lower-masts use the full diameter. The 
middle pieces should be reduced as shown, 
‘and the upper masts tapered. For the lat. 
ter large match sticks will serve, but a 
harder wood is better. The lower yards 
are lollypop sticks, tapered carefully at 


both ends. The upper yards are either ap 
plicators or match sticks, Use fiber for 
the crosstrees and caps. All of the parts 
of the masts should be bound with fine 
thread and glued together to form a unit 
before they are set into the hull, 

The trysail mast can be made from a 
lollypop stick, as was done on the model 
shown, by reducing it with a coarse fi 
‘The gall and boom can be cut from 
inary match sticks. Fine wire is suit- 
able for fastening the yards to the masts, 
or they may be glued on, which is mach 
Quicker and will hold them in line, 

It is important that all three ‘masts 
line up fertectly. No matter how well a 
ship is rigged, it will not be pleasing to 
the eve if the masts are set crooked. 

‘The tafrails, if you wish to add them, 
can be made of wood or fiber and fas- 
tened to the poop deck and bulwarks wit 
give. They were purposely left off U 
model in keeping (Continued on page 82, 
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FREDERICK D. RYDER, JR., ¢e//s how to make a 


Camera Record 


HE time to take a picture is at the 
first available opportunity. This is 
especially true of interior views of 

your own home. Just hecause you live 


ere and can take 
pictures whenever 
{happens to be eon- 
venient, the tempta- 
tion is to put it off 
from month 


cases, i that the pic~ 
tures are never tak- 
en at all 

Why. put it off 
any longer? Start at 
ance to take a se- 
ries that will form a 
Complete pictorial 
record of every part 
af your home, Vou 
jon't need special 
photographic equip- 
ment, Your regular 
snapshot camera wil 
do nicely. 

‘When you first 
start to take inte- 
rior views, you will 
encounter three 


6s 


‘You bump into the 


‘main problems, but they are easily solved. 


ist problem when 


‘you look into the finder to see what the 
picture is going to be like. You will find 


that your camera has an angle of view 


‘of not more than 4: »deg, No mate 
ter where you stand, you can't take in 
nything but a fraction of the entire 
Professionals solve this problem by the 
use of wide-angle lentes that include 
everything within 90 deg, or more. Fore 
tunately, however, you ean get in enough 


to make an attractive picture by care 
fully choosing your point of view. You 
can make up for the lack of a wide-angle 
outfit by taking two or more shots 
each room if there happen to be a nut 
her of features of construction or decora- 

tion that you wish 


Enter Your Best Prints in Our 


50 PRIZE PHOTO CONTEST) 


With the new lights and supersensi- Photographic contests usually have 
ail sorts of conditions, but in this one | 
the only thing that counts is the qual: 
ity and general interest of the picture 
itself. 
‘amateurs, but the developing and 
printing may be done by a professional. 
Mail all entries to the Photographic 
Department, Popular Science Monthly, 
381 Fourth’ Avenue, New York, 
later than January 2, 1934, and 
them “December Photo Contest." Tt is 
‘not necessary to send the films. No 
Prints will be returned unless a self 
‘addressed, stamped envelope is in- 
Closed, The contest is open to all but 
‘employees of Popular Science Monthly. 
aand their families. In case of ties, each 
tying contestant will be awarded the | 
prize tied for. 


tive films now available, you can take 
fine indoor photographs. If you have 
never attempted it before, you are cer- 
tain to be surprised at the results. It is 
easier than taking outdoor pictures. 
Just try it, and enter the best print or 
prints in our December contest. ‘The 
Drizes are as follows: 


FIRST PRIZE. 


$25 
15 


SECOND PRIZE. 
THIRD PRIZE 


FIVE PRIZES, $1 each. 
TOTAL 


The contest is open only to 


to record 

To show what T 
‘mean by this, Thave 
taken "the interior 
view atthe leftabove 
With regular profes: 
sional equipment. 
Virtually every 
item in this particu 
lar livingroom, is 
included in this view 
except, of course, 
the wall and comers 
directly behind the 
camera. The photo- 
graph at the right is 
4 shot taken in the 
fae room ‘wih an 
ordinary hand cam- 
era, The picture is 
just as attractive to 
Took. at and, with 
another shot ‘of the 
comer where the 
‘davenport is (Con- 

tinued om pose 70; 
J 


4 


ark 
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Now it’s so easy to make Co 
NAPSHOTS — 
INDOORS 


..:WITH THESE NEW, FAST KODAKS 


KODAK VOLLENDA, sees ia action above 


ies nen mnasiake pomencse om inideatcamera for beth indoor tod outdoor shot 


Kodak Super Sensitive Panchromatic Film 


10 tripods....no long poses! Now you can hold the 


t the pictures you have always wanted. 

Inexpensive Photoflood lamps screwed in the regular 
room outlets provide the light. Or use the convenient 
Kodaflector, shown below. With two Photottoods it gives 
A light equivalent to that of 60 ordinary 100-watt lamps. 

rer lens. You will 

the right ideal. 

Load with Kodak Super Sensitive Panchromatic or, if 
you are using a miniature camera, with Kodak Panatomic 
Film. . . both thee new high-speed films are now obtain 
able ‘at your dealer's...and discover for yourself the 
thril of indoor snapshots. 


WITH THESE NEW LIGHTS, FAST FILMS 
LEFT, The Kodaflector maker tro 


esigned iti the word'e mont 
fen making 235 x 4)( pictures. Has Diodak 
‘Sutter with speeds upto 1/100 second, and 
‘secondary shutter and focusing seals which 
fre cleerty visible in peture-taking positon. 

with fas Tens, Bye, With 


\] Kodak 5. 5. Pan” or the taegrnin 
Kodak Penalomie Film. Both are 

‘extremely fant under electric Meht 
| {lly color sensitive. At our dealer's. 


IF it isn't an Eastman, 
it isn’t @ Kodak 


PSs 


EASTMAN KODAK COMPANY, ROCHESTER, N. Y. 


Please send me your latest camera catalog and booklet telling 
how to make indoor snapshots. 


Name. 


Street. 


City F State 
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EMPORARY asphyxiation from 

bad tobacco in a bad pipe.” 
“That's what the doctor putin his note- 
book. And this remorseful husband 
earned that it isn't only apples that 
keep the doctor away. 

Here's a prescription for keeping 
wives not only conscious, but 
with a pipe-rmoking husband. Ask 
the tobacco store man for Sir Walter 
Raleigh Smoking Tobacco. It's that 
mild, flavorful blend of rare Kentucky 
Burleys that pleases husbands and 
wives alike. I's kept fresh in. gold 
foil, When i's packed in a well-kept 
Pipe, it will give you more satisfaction 
than heavier tobacco, and you could 
smoke it ina submarine without up~ 
setting the white mice. 
Brown & Willamion Tsbsce Corprtion 

‘Louie, Kentucky, Dept. Y-312. 


Sopot ot late 
Yon re. Ss 


It’s 15¢—axp res MILDER 


70 


A CAMERA RECORD OF YOUR HOME 


ined from pase 65, 


placed, would really form a better record of 
that end of the livingroom than is obtained 

Incidentally, an interior view containinz 
a human figure or even a dog or 3 cat i at 
feast ten times as interesting a5 a. picture 
that includes no animate object, Further 
more, it is easy enough to include yourself 
in such pictures if no other member of the 
family happens to be available. With plenty 
ff photoflood bulbs for light, the exposure 
fan be kept short enough to be within the 
range of the automatic settings om the sbut- 
ter of any good camera, and an’ automatic 
shutter release turns the’ trick. 

‘The second difficulty is in picking the 
point of view. Here is where most bexin~ 
hers go wrong. Lacking a teipod, they turn 
{to a convenient chair, place the ‘camera on 
it, and shoot. The result is a picture lke 
the lower photograph on this paze, a sort 
of dog’seye view of the room. The ideal 
position for the camera lens is where your 
eve fs located when you have finaly selected 
the point from which the portion of the 
room you intend to take appears most at 
tractive. Unfortunately, this high point of 
view, while. most natural, cansot ‘be used 
with’ the ordinary hand camera because you 
Rave to. point the instrument downward t0 
fake in the features you want, This produces 
distortion and makes the walle of 
look as though they are. falling outward. 
All-the vertical line inthe picture, which 
should’ be parallel, converge toward the bot- 
tom of the picture. 

‘The solution is compromise. Place the 
‘camera as high as you can get it und still 
Keep it level while taking in the view you 
want, Amateur tripods are 
baile with this point in mind, 
‘and the best. position usually 
Will be found ‘with the tripod 
Set just below its maximum 
hceht. The upper photograph 
shows the same view as 1 
lower one ‘except that the 
camera has been raised to the 
proper height 

Tn all cases remember that 
the" farther away you can 


move the camera, the better 
will be the picture. Not only 
will you be able to take in 
Tore of the room, but the rel- 
ative ‘ize of objects at dif- 
ferent distances from the lens 
wil 


you work by daslight, is the 
matter of giving the’ proper 
exposure. The ideal “sure- 
shot” lighting for interior 
‘lens ie to. use either photo- 
ood bulbs “or photoflash 
‘lbs. The later are expecial- 
ly desirable if you add human 
iimerest to your pictures by 
including one of more mem 
‘bers of your family 

‘All interior views should be 


taken with as small 3 stop as 
conditions will’ permit. If 
there are mo people OF ani 
mals in the picture, stop down 
all the way and give a lone 
exposure. With "photoflood 


bulbs for licht and grown-ups in the pi 
ture, F/16 or U.S. 16 (the two systems a 
the same at this point) is the best compromise. 
Assuming that "you are using modern film 
Such as verichrome, the exposure, with Bve 
PPhotoflood bulbs in reflectors, when the aver- 
‘age distance to objects is around 10 ft, and 
the ‘room. has “medium-colored walls” and 
hhangings, will be about S seconds. ‘That is 
fast enouich for pictures that include grown= 
‘ups, With two ‘bulbs in use, the exposure 
‘would be increased to 12/2 seconds, 

‘Qne photoflash bull, with the camera tens 
at F/s, will iv 


printable negative nearly every time, 


Set_your lens at F/16, For a, view with 
medium-colored walls and furnishings, with 


pose 20 seconds. If the day it cloudy, ine 
feease the exposure four times, For very 
light-colored. walls ‘and fitings, cut the’ e 


ly one window, and having northern ex: 
posure and the day”was cloudy, you would 
Caleulate.as follows: “Cut the standard. exe 
apes ot twenty seconds to ten cate of 
lisht: walls, and add fifty percent because of 
the single’ window, making fifteen. Double 
because of ‘the northern exposure, making 
thir, ‘and snub, by Tour bee of the 
loudy day, making two minutes 


Juen with the camera at the correct 


Seige the lower photo reulted from placing i tow low 
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For real Thanksgiving snapshots 


TRY THIS NEW LAMP 


.. makes indoor 
picture-taking 
easy 


only 15° 


Think of the thrill of snapping a picture of 
Grandpa carving the turkey . . . of Jerry 


digging into a plate heaped high w 


b “*trim- 
min’s””. . . and of many other precious indoor scenes! 
And all you need to make it EASY is some of the 
new G-E MAZDA Photoflash lamps! 


‘These magic new 15e lamps make it as easy to take 
vivid, lively pictures indoors as snapshots in sunlight. 
‘They eliminate noise, smoke and dust, and can be 
operated from either light socket or batteries. For best 


results use them in the new style, inexpensive reflectors. 


Photograph the joyous events of Thanksgiving and 
MAZDA Photo- 


other occasions—with the new 
flash lamps. Your druggist or camera dealer has them. 
General Electric Co., Nela Park, Cleveland, Ohio. 


FREE—Write for an interesting new 
booklet en INDOOR picture-toking 


GENERAL @ ELECTRIC 
MAZDA PHOTOFLASH LAMPS 
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TO TAKE PICTURES LIKE THE ONE 
ABOVE, SEE DIRECTIONS BELOW 


Set the camera for "time" and place on a table or 
-B Marna 


Phatgtash lamp in the refer. Yr 
‘but out room lights, 


When ready tetake the picture, open the camera shatter, 
fash the lamp by presing the rector baton and close 
‘he shatter. Is as eayy as taking smapshots outdoor 


n 


New Hints for Car Workers 


Pressurestype gar 
den sprayer can be 


URING the months when your 
Dpressure-type garden sprayer” lies 
idle, you can put it to good use 

oiling your car's chassis and springs, 

Charged with a, half-and-balf mixture of 

crankcase drainings and kerosene it will 

form an excellent pressure oiler, Shooting 
the lubricant out in a fine spray, it, will 
force the oil between even the tightest 
spring leaves and chassis parts. If your 
particular sprayer ig tied with rubber 
sealing washer, replace it with one cut 
from leather as the oil soon will swell the 
rubber, Incidentally, putting the sprayer 
to this use will in no way injure it. As a 


matter of fact, the oil will tend to protect 
the tank from corrosion and rust during 
the fall and winter—W. H. 
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NUT SCREWED ON oD 


Removing Cylinder Head 


‘HE job of removing cylinder heads 

can be made less of a physical task 
by improvising the simple handles shown 
in the illustration. Made by fastening 
fifteen-inch lengths of three-eighths-inch 
diameter iron rod to the bodies of dis- 
carded spark plugs, these sturdy handles 
can be screwed quickly into the motor 
head. First remove the porcelain from the 
spark plug. ‘Thread one end of the rod to 
take a nut, insert the rod and the nut into 
the body’ of the plug, and braze over the 
top to hold the nut firmly in place. The 
outer end of the rod can be bent to form 
a convenient handle as suggested in the 
drawing —E. W. B. 


n 


FTER trying all 
Atte fics 
to prevent the cable 
clamps on batteries 
from sticking to the 
battery terminals. T 
hit on the following 
dea, that seems to 
work better than all 
the rest: First I 
cleaned the clamps 
and terminals thoroughly. Then I selected 
a large rubber washer that was a tight 
fit for the | post, slipped it over 
the post, forcing it down next to the ter- 
‘minal base, and fastened the cable clamp 
in place on top of it. So far the clamp has 
remained clean—E. J. N. 


For a Cracked Window 


JF THE window in your car's door cracks 

vertical, you cat ma» neat ees 
gency repair by using a small paper clip 
Of the steel-speing variety. Fasten the cli 
in place over the upper end of the craci 
as shown, shear off the two handles close 
to the spring, and file off any rough edges. 
‘The pressure of the clip will hold the 
broken edges together—A. C. 


GeVvERS 
FILED OFF) 


Ideas That Save Time and 
Trouble In Repairing Autos 
Submitted by Our Readers 


BATTERY 
s cup 


To Hold Floor Covering 


WHEN you do work around a battery 
located under the floor boards, you 
will find a battery clip having a wire hook 
bolted to it a very useful tool, The rubber 
floor covering that always persists in get- 
ting in the way, ean be held back merely 
by snapping the clip on one corner of the 
‘mat and looping the hook around the gear= 
shift lever or brake rod—E, G, 


Fixing Speedometer Shaft 


BaEAK IN SHAFT 


iil 


is I, J 
025 Deer ‘Sreet BUSING 


‘A noe! bushing, cut tot anugly, makes good 
fepuit. job when speedometer’ shaft” breaks 


THEN the shaft of your speedoineter 

breaks, you can make a permanent 
repair by fastening the broken ends with 
steel bushing or sleeve, If you can't find 
a piece of thin-walled steel tubing that 
will slip snugly over the shaft ends, drill 
a short piece of three-sixteenths-inch cold~ 
rolled steel rod to be a tight fit, Insert the 
token shaft ends into opposie ends of 
the bushing and, using a curved-tip punch, 
force the bushing wall into the shaft at 
four points about one-cighth-inch from 
each end to hold it in place and prevent 
it from twisting loose—J. E, K. 


Cold-W eather Washing 


JS FREEZING weather, many car own- 
crs find it hard to wash their cars in 
the open without having the water freeze 
‘on the body. If you have a little radiator 
slycerine on hand, add two parts of it to 
every hundred parts of the water you 
use. It will prevent the water from freez~ 
ing’ even when the temperature is very 
close to the zero mark—J. L. 


POPULAR SCIENCE MONTHLY 


‘OW would you like to be an 
utomobile engineer and 
build u big motor truck? Put i to- 
ether—piece by piece—with your 
Swn hands. How would you ike to 
construct a giant steam shovel, with 
a real electric motor —and make 
it work just like the ones you see 
on the highways? How would 
like to build a drawbridge that 
actually opens and closes—a tower- 
ing ship crane such as used in Uncle 
Sam's Navy Yards—a mighty hoist- 
ing engine—an aeroplane—and 
dozens of other thrilling engineer- 
ing marvels? 
Does that sound like fun? I'll cell 
you, boys being an engineer is the 
most exciting thing in the world. 
‘And that’s just what 
you have one of my 


1s are when 
jew Erectors. 

R This year I completely, re-de- 
signed and modernized Erevtor-{t's twice 
SSmmuch fan as ever before. You can 
make more realistic. models. You can 
make chem easier and quicker. 


WJZ Network—Sundays, 6:45 
EST Seelocal program listing. 


Contains the powerful Gilbert r10-e0lt 


ark ar fens Beare 
Hr Se fae Be 
oe cae, 


CLIP THE 


My Great Erector Prize Contest — 
Free Automobile—Grand Total of 


Now Ihaveanother thrilling Erector event 
to tell you about. The most stupendous 

del prize contest ever held. First 
‘tee trip to the Panama Canal, of 
Dam onde Empire Save Building 
for any other engineering project in the 
‘United States you would ike to see, Second 
a bran 


‘new Chevrolet automobile. 


these wo 
, mail the coupon below, and 
it you Ret my big illustrated "Look-Em- 

"Hook and an entry blank for the 
prize contest. Then go to the nearest toy 
Store and pick out the Erector you want. 
‘Take your Dad along. Hell want to # 
in the fun... And good luck in my big 
prize conte 


Your friend, 


oom a? 


Me. A.C. Gilbert, The A.C. Gilde Company, 391 Erector Squate, New Haven, Goa. 
Sead me the big colored Erecor “Look-Em-Orer” Book and entry blank for the Erector prise 


cvocea—both fret. 


Name 


Adres 


iy. 


EVEREADY PRESTONE 


The same safe, all-winter anti-freeze sold last year for $4.45. 
Concentrated—not diluted or cheapened in any way. 


‘Two minutes oF your Time in reading the facts 
on this page may save you many hours of driving- 
discomfort this winter. Do not wait until the first 
freezing day comes to decide the kind of anti-freeze 
you want. The economy and safety of your winter 
driving will depend upon how well you choose. It is 
important that you learn the facts now. 


Economy plus safety 


‘You know this about anti-freezes. There are two 
types—the “‘boil-away” kind and the “permanent” 
kkind that is supposed to stay right on the job through- 
out the winter. Boil-away anti-freezes smell up the 
car. They are inflammable. They evaporate in warm 
weather, and leave your car unprotected against the 
next cold snap. Their one appeal in the past has been 
their low initial cost. 

But today, at the new low price of $2.95 per gal- 
ton, Eveready Prestone is within the reach of all. 
And, of course, in all-season cost it offers real 
economy. That's because one filling of Eveready 
Prestone gives you complete protection all season 

No replacements, no costly repairs for frozen 
engines, no rust, no worry about the protection in 
your radiator. It's there to stay! 


Permanence plus rust protection 


With Eveready Prestone you get this permanent 
anti-freeze protection without the penalty of a rust- 
clogged radiator and overheating. 

‘Many so-called ‘just-as-good” anti-freezes are 
being offered. Some give protection for a limited 
time; others are immediately harmful to your car. 
To bring you the cold, scientific truth, “permanent 
anti-freezes have been’ subjected to exhaustive tests 
—the most rigorous ever conducted. 

For hundreds of hours, each product was run 
through an automobile cooling-system at a speed 
and engine-temperature exactly duplicating actual 
driving conditions. Under this 
test Eveready Prestone was un- 
changed after 1000 grueling hours— 
still giving full protection not only 
against freezing, but against rust 
and corrosion. Other anti-freezes, 
in the same test, broke down and 
became definitely corrosive to 
the cooling-system in from 50 to 
200 hours . . . developing “anti- 
freeze rust,” a common cause of 
radiator clogging and overheating. 


If, for example, your average driving speed on the 
road is 25 miles an hour, this test means that Eveready 
Prestone will protect your car for 25,000 miles of 
driving and upwards. 


Do not confuse Feeready Prestone with either 
alcohol or glycerine 


‘There is no other anti-freeze "the same as Eveready 
Prestone”’. . . or anything like it. Eveready Prestone 
is a distinctive, patented product, It pi 
car not only against freezing, but also 
and corrosion in the cool 
the corrosive action of water on cast-iron 95%; on 
other metals of the cooling-system, 75%. 

Eveready Prestone is approved by every cai 
manufacturer in America, as well as by all leading 
radiator makers, 


Don’t buy water when you can get it out 
of the spigot 

Don't be fooled by “tricky” prices. Laboratory me 

surements show that many “permanent” anti-freezes 

are nearly ha/f plain, ordinary water. Eveready Pres- 

tone is concentrated—all anti-freeze. Here’s a little 

revealing arithmetic: 


For a 1933 Plymouth 


isn, requiring 21 

ee Betow seco Hat 
Eveready Prestone weeded to provect to 10° below 

1% llons t S295 s gallon, an 

Saving Fa9 


plus sale protection (vom rust and corrosion 


tevcat fish, ar to the metal ae rubber parte 
nd that it will not leak out of 4 cooling-ayates 


NATIONAL CARBON COMPANY, 
General Office: New York, N.Y. 
Chee 
Unt of Union cite [T] 


Inc. 


(Comm. 73, '33) con be 
protected to 10° above zero with 1 gal. of 
Eveready Prestone at a cost of $2.95. 
This Oldsmobile (Model F33, 6, '33) can > 
be protected to zero with 1% gals. of Eveready 


The important thing in buying an anti- 

protection point, not the price per gallon. See how reasonably you can get 
all-winter protection against freesing and rust with Eveready Prestone. 
GALLONS OF EVEREADY PRESTONE NEEDED TO PROTECT TO THESE TEMPERATURES 


340, 90, 945, “HL 
345,732, 345.6, 38, 
‘0,90 35-40," 
a0, 3290, 732 


0,31 0,282 
"31 980 110,08 


385, om, 370 35 9H, “8 


‘Ae KT Len. 


F226, 72; FI, 6°05 
1a 38 133, 38 


Wor. 108-4 38 
6, 8, 31; Sa 2 
74530; 84,7, Do. "a8 
1005.6, "5 
23 106,708 
12, 1988, 126,79 
"31.522 Phe, Power 
= Sai De Lane" 
e229, 172 cca 
90m 88 38 


+ + $1.30 144 gallons. $3.72 2 gallons. . 
2.22 116 gallons 445 214 gallons 
2.95 14 gallons S17 244 gallons 


How many of your friends 
like the same things you do? 


IKE many other good people you want to make 
this Christmas as merry and happy as the 
budget will allow. 


‘That’s why we think we have a plausible, intelligent 
suggestion to make to you. 


Our suggestion is based principally on the fact that 
you read and, we hope, enjoy Popular Science Monthly. 
For if you do, there are undoubtedly many among 
your friends who might feel the same way. Men, or 
boys, who may have picked up the magazine in your 
home, thumbed through it, sat down with it—and 
found a magazine they genuinely like. Something that 
gave them a stimulating hour or two—something dif- 
ferent from the ordinary run of magazines. 


But we don’t have to tell you about Popular Science 
Monthly, Whether this is the first or hundredth 
time you've read it, you have by now a clear picture 
of its merits and its fascination for the alert-minded 
man who likes to know about the marvelous things 
science and invention are constantly contributing to 
the comfort of our daily lives. 


Surely some of these friends would get the same “kick” 
out of Popular Science that you get. For very little 
money, then, you can be instrumental in bringing them 


POPULAR SCI 
381 Fourth Avenue New York, N.Y 

Send Popular Science Monthly for one year on your special 

Christmas offer of $1.25 for a year’s subscription to the names 

vtitten below—and also send a Christmas Card bearing my 
me and greetings for each separate gift subscription, 


NCE MONTHLY 


T am enclosing to cover these subscriptions 


Bill me $. after the Christmas Holidays. 
If you wish to pay later. indicate it above 


this pleasure—not just temporarily but all through 
the year, 


And here's something your pocketbook will be inter- 
ested in. ‘The regular subscription price of Popular 
Science Monthly is $1.50 a year. For Holiday Gift 
Subscriptions, though, it's only $1.25—this reduced 
rate is our own Christmas gift to every reader who 
wants to send the magazine to his friends. Your own 
subscription or renewal may also be included at this 
price if you are ordering one or more Gift Subscrip- 
tions. If you include your renewal your present sub- 
scription will be continued for one year beyond its 
present expiration date. ‘The first copy on each Gift 
Subscription will come in time for Christmas. And 
we send to each friend on your Gift list an appropriate 
Gift Card in color. Tt will bear your name, and an- 
nounce that Popular Science is coming all through the 
year as your gift. 


RECALL the practical-minded men and boys you 
know and write their names down NOW on the handy 
order form below. Do it now, while this page is 
before you and see how you'll relish the sense of 
relief that comes from knowing that you have selected 
a gift that will bring to your friends the same year- 
Tong pleasure and profit that you get out of 


Put Your Own Name and Address Here 
(We may need it for correspondence, billing, ete.) 


Name 
Address 

City i 

Enter My Subscription 1 yx. (2 2 yrs. 


ie resemal check ee of 


Write below the names and addresses to which you wish to send the Magazine 


Name esiaen, ||| oes 


| 
Name 


Adress . 


City 


Knotted Cord Key Case 


Introducing an entirely new way to make colorful 
designs in any type of square-knot work 


By 
KENNETH 
MURRAY 


E the time when Columbus is 
‘supposed to have bartered square- 
Knot articles with natives of the 
West Indies, few have been the 
new ideas advanced for elaborating this 
type of handicraft, which has now become 
80 popular, In making this knotted key 
case, however, a real departure has been 
introduced in carrying ‘out. various ‘de 


nin any square-knot project 
1a cords of contrasting colors 
started and ended anywhere 


may” be 
without interfering with the regular or- 


er of knotting. - Initials, borders, and 
designs of many kinds may be made. 

Required are twenty-three brown cots 
60 in. long, one yellow cord $6 in. Tone 
fone brown’ or black snap fastener set 
and one 6-hook swivel key plate 

Make two tows as shown in Fi 
‘Then proceed ts in Fig. 3 and continue 
with each succeeding knot, excepting the 
last, entirely: across the piece. This will 
leave a spot of yellow cord in each knot, 
forming the design, In. knotting suc- 
ceeding rows, the yellow is worked into 
the knots directly under the second and 
twentysfirst knots of the first row, to form 
4 horder around the esge of the key case, 

Alter the first ow it will be necessary 
to hold the work on the edge of a table 
with pushpins, allowing the original. filer 
cord to hang ‘down at the sides, This is 
Kept. a part of the work by making 
double half-hitch around it at each 
of the piece with the outside cord at 
every other row (see Fig. 4). When the 
work is 3 in. long, bring the yellow cord 
ends back tothe middle. ‘should 
ross inside a knot, asin the small ciele 
Apply a drop of cement, draw the knot 
‘up tight, and’ cut the yellow cord off short 
from the back. Make several more rows 
of knots; then bring the filler cord ends 
in from’ the sides, making tight hall- 
hitches over them ‘with the others. ‘The 
Tow of hitches will be crowded, 0 but 
fone turn can be made with some of the 
cords, A little cement should be applied 
and the ends of the cords cut off short 
with a razor blade. 

‘The Key plate and snap fastener are 
easily made fast with the tools illus- 
trated, Take care {0 pass the rivels of 
the plate and posts for the fastener 
through the open centers between the 
square knots 

This is the ninth in a series of articles on 
‘knot twork. Bor other designs and’ methods 
Ste P.S.M., Nov. "32, 9.77, Mar, "33, p68, 
ort 9-25, May 385, Sane 9.83, Ia B88, 
Sept. 9. 65, and Oct. p67. 
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Dalararetes ty 


ey plate, and hooks 
ined from 2 denier in lentherwort 


Fg. 2. Scart by tying the 
ween 7 

Sich ate all doubted: Sep 
che cords. into 


fain (ili iM 


Fig 4. The 


Alter cord te 


iow cord ta brought together 
tt bottom, cemented, noted, 
‘sof aor, At tte 

ing bottom with half 
ied over Bll cot 


‘Rivets are Inserted through the spaces by placing them over the end of a 
fastener by using 4 piece Sail Bote which may be 
‘Tap the weed watil spring 


CONSTRUCTION KIT for 


Miniature Clipper Ship 


POSTPAID COMPLETE ‘1.50 


HRISTMAS is the time to take full 


Sietse examples contains a the sates 
for making a simpliGed but beautifal little 
‘model of the famous American clipper ship 
Seach, andthe, prce ony isa I 
‘would be an especially fine 

nt, whether you actually. constructed te 
lode ‘and gave it away cot 

‘or merely sent the kit to someone you t 
‘would like to take up the hobby of ship 


the t ‘i ‘ship kit is marked J in 
the Ho bene IC conto the Bul bok, 
Stud cael the anprocimate shape 
find mater for the deck tn sar and 
ising 

‘ther ship models that are small, simply 
and comparaively easy" to. assemble and 
therefore suitable’ for: beginners. are: those 
marked F'and 1. The tariture kits Now 
3, $; and are ‘ako 0 icky, embed 


Hong wevsesse So 
"AA." ‘Sanme with bts sawed caretale 
WA ie sien ei) 
nei” i, in 

Joags Ai tbe toe materi (chee pas): 
Blunt Now 4 a and bok "oad 
DB. "Same with the two main hull Blocks 
soap ere a ons 
 Hidsip iil, WSS. Team, 3 t. 
long, All the raw materials (except Paints) 
An eins Nog 7 a0. 892 
me ith ul fs acd s> 745 

Finer Monkattan, Alene eras 


Jar Science Homecralt Guild. 
thy. 


BaP Polrth Avenues New Yorks 
Pirse sed me Ri oe 
Which Viole Bunn (Ge send C. 0. D. ©) 


uy 


isan pe 
fede ba 


Yeon’ Revenge. All ae 
materials (except 
paints) for'a model 25 
fm. long, and Blueprints 


Nox, 206 to 209. 675 


els) fora. simplified 
12-in. model, and’ Blue- 
a No. 2io. 150 

G ip Sea 
when, A raw fates 
als (except paints) for 
8 simplified 12-in. mod- 
el, with blueprint... 

‘No, 2. Sehdraaboganyinaj-op “ble 
25 in high with a 1S in. diameter top. Ready 
to assemble, but without finishes,..... $40 

No. 4 Solid mahogany book trough 22/4 
in. long, 9% in. wide, and 2474 im. high over 
all, Ready to assemble, with finishes... 5.30 

No. 5. Solid rock maple hanging’ wall 


” 


KIT J contain mate 


{or this beautiful tee clipper ship 


rack with one drawer, 19 in. wide, 334 
im. high. Ready to assemble and stain. ine 
led 75 

6. "Solid Tocie mapie ‘buiterily ‘table, 
top 2 in, height 2274 in, Ready 10 
assemble and stain included ‘0.90 


Nore: In addtion (0. thete comriction 
sis Rots Shier he 
frit atone Yor mony projets, complete 
Sri tthe esto 
‘he who tnclou a siemped envelope 


IT F—Materiate for 12-in, model of Manhattan 
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The new G. P A. can take it! 


On warm days as well as on cold ones 


* Won't evaporate 


One filing of G. P. A. 
It won't evaporate—not even on the 
EARLY! 


all winter. 


Warmest day. 1s safe wo fill 


% Stays put—causes no leakage 
stay pat in any radi 
ght. Flush out the cool 
ing syste, check it for leaks, and i 
herp. Bere out enoughG.P.A. 
to protect to the lowest temperature, 


% Stops rusting and corrosion 
FA supe the corsa a it 
soesbo tha ooliageyecem Habione- 
{ards ibe diinogratonof robber hoe, 


* Will not clog or gum 
‘7h ew GP. 90 way ited 
‘wththeoficleneyofthe motor Doe 
sain sacha. Wi oer 


the mojerity of U. S cites, winter's warmest doy are at least 70 degrees 
sormer thon the codes doy 


all Forget about your thermometer! 
Get that worried look off your face! 
Life's too short to bother with fickle, 
fade-away anti-freezes that vani 
whenever the weather or the motor 
ets a little too warm. 

No need worrying this year—not 
with G. P, A. Radiator Glycerine prices 
80 low! G. P. A. won't evaporate no 
matter how warm the weather, One 


G PA filling lasts all winter. No refillings re- 

quired. And G. P. A. prices are 

DOWN. Lowest in G. P, A. history. 

BADIATOR Read the advantages listed at the 

left. Remember, too, that G. P. A. has 

GLYCERINE no unpleasant odors; that it won't 
mt tare are Siete Daca: 


‘Stop at the nearest garage or filling 
station and get your G. P. A. And be 
sure you get genuine G. P. A—in the 
red and black can. Glycerine Produc- 
ers’ Assn., 386 Fourth Ave., NewYork, 


%& 1933's BIGGEST ANTI-FREEZE BARGAIN * 
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Oil-burning Superfex Heat- 
Director stove gives new 
comfort and convenience 


‘Yes, directed radiant heat! No more cold 
floors or drafty corners. No more ashes, 
‘Superfex Heat-Director stove offers modern 
‘oll heat to every stoverheated home. 

‘The Heat Director has shutterslike heat projec- 
tors which can be opened as much or as little 
as you please, throwing the heat rays to- 
‘Ward floor or other surface Where you want 
quick heat, When you 

Want a circulating heater, 
close the projectors and 
‘open the top damper slide. 
‘The fire responds instantly 
toa turn of the handy 
control valve, The modern 
vaporizing burner uses 
inexpensive fuel oll, die 
tllate or kerosene, 

‘See these new stoves at 
your dealer's, See also, 
the radiating type Su 
fex heaters in porcelain 
enamel or black finish, 
‘Ask for a demonstration, 


SUPERFEX 


Oil Burning WEATING S/NES 


Themed of ay 


CISUPERFEX Heating Stoves 
(D PERFECTION Portable Keroune Rows Heaters 


Gvansnixe a cordwood saw can be done 
by farmers who have a power grinder 
The work consists in grinding out the 
throat of each tooth to make large, round 
gullets of a uniform depth. ‘These pre- 
vent the saw from binding and cracking 
Saw-gumming wheels that are 4, 3x, 
and 34 in, thick and 6 or 8 in. in diameter 
are used for this work. The thickness of 
gummer required is determined by the 
Siw at hand. The 34 by 6 in, size is suit- 
able for most farm saws. 
‘A stand or support needs to be placed 
Ww at the same height as the 
top of the tool rest of the grinder so that 
the saw may be pressed straight against 
the gummer and so that the edge of the 
gullet will be square to the side of the 
A slanting edge would cause saw- 
dust to be wedged against the side of the 
saw kerf and the saw 


would bind. 

"The shape of the teeth 
of a condwood saw is 
shown at A. The fronts 


‘of the teeth pitch to the 
center of the saw. The 

is placed on the 
id-and tool rest in 
such a position that the 
gumming wheel aims tan- 
gent to.a citcle which is 
about one third from the 
Fim to the center. A 
cirele may be drawn with 
apiece of chalk as shown 
in the photograph above, 
and lines ruled from the 
Points of the teeth tan- 


HOW TO GUM TEETH OF CORDWOOD SAW 


to the circle to serve 
The tecth shown at B, improperly 
shaped and filed, are typical of those 
found on farms, Keep in tnd the shape 
of the teeth, as shown by” the dotted 
line C. An outline of the teeth made 
with chaile on the saw is helpful. 

‘The gumming process may be started 
at D so as to produce the correct shape 
for the back of tooth £. In many in- 
stances the front of the tooth needs to 
have considerable metal removed to give 
it the correct shape, Much of this may 
be removed with the ummer as at F. 
To give the right “hook” to the front of 
tooth, the gummer is aimed toward the 
center of the save. To prevent overheat 
ing the steel, hold the saw lightly against 
the gummer ‘and move from one gullet to 
another frequently. ‘The surface of the 
gumming wheel needs to 
be cleaned off and kept 
to the desired shape with, 
fan emery dresser. If | 
much gumiming is done on 
fone gullet at one time, 
the saw blade may become 
he sufficientl 


suides. 


In filing the, teeth, 
only enough metal is fled 

from the front of a tooth 

to give it the. correct 

shape and to bring it to | 
a point. Filing is then 

dione on the back of the 

tootb to give it the shape 

shown fn the drawing at 

GAL. M, Rout, 


WATERPROOFING PAPER 


Oxe of the most effective methods of 
waterproofing paper known, and one for 
which the ingredients may ‘be purchased 
at the comer drug store, is as follows 
A solution of caoutchouc is prepared. 
This is India rubber dissolved in caout- 
chin (cil of eaoutchouc), which is an oily, 
volatile liquid easily obtainable, ‘The ut 

sized paper. free from grease and dirt, 
placed in this solution for a few seconds. | 
Tt is then hung up to dry—L. ALL. | 
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The Secrets of 
Chemistry 


made easy for everyone 


HEMISTRY is full of interesting secrets and surprises that will 
fascinate you . 2 CHESICHLAT “gan ithe best, ana 


rod prodare changs you interest 
facts'andd give you much valuable information on Chemical Seienee. 


CHEMCRAFT gives reliable information because these outfits are 
chemicals acarate hemist aed in schools an ok 


al © FT oe 
im seience and chemistry, and prove « ound oun 
tive future study. 


REGISTERED TRADE MARK‘ 
THE CHEMICAL 2 ) AFT. 


—the most Complete and Practical 
Outfits for Home Experimenters! 


tment of non-poisonous 
Manual of Instruction. 


m 
ove than 165 lente experiments 
ae sven Inthe Manual of Tasrue 
tion Chemical able and nse. 
tive Information te plat om the 
Inside ofthe lid, ce 88.50 


id ereater value in every wa 
re based on ardentihe research and cnly Tellable infor. 
Nine Sizes to Select From: 


0, 10—(leioe) This complete set 
etal Sema ad 


SA Practical Chemical Lab 
oy rhe Big veh ont 123 


ee g 
$4asiShas aaa 
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How much 
sunlight inasunlamp' 


NDER the recommended NRA 
Code, portable sunlamps will 
now bear tags rating them A, B,C, 
D, or E according to ultra-violet 
output (A. being the highest). If 
the portable sunlamp you buy is 
rated A or B, and if the (% mono- 
gram appears on the bulb, you can 
be certain of adequate ultra-violet! 
Portable sunlamps using General 
Electric, Maxon Sunlight Lamps 
(bulbs), Type 8-1 o Type 8-2, are 
rated A or B respectively. These 
Mazoa Sunlight Lamps have been 
Council on Physical 
he American Medical 
Association and by the American 
College of Surgeons. The 8-1 at 60 
inches and the $-2 at 20 inches give 
you the ultra-violet 
intensity of midday 
midsummersunlight. 


CARDBOARD TUBE USED 
FOR SAWDUST CHUTE 


F YOUR circular saw does not have a 
sawdust collector of some kind, a chute 


ilustrated, this is the same box in which the 
planer shavings are collected, 

‘The tube should be about 34 in. thick. The 
‘bend is made by mitering the tube and joining 


‘Sawdoat Ie disch 
the same bow used’ 


with cummed paper or surzical ti 
| Ea ayes are apple alternately acroms and 
around the joint, a surprisingly strong joint 
will be obtained.” The upper end of the tube 
Js cut to fit around the sawdust nozzle on the 
| machine. “As the saw illustrated has a bead 

Around the discharge opening, the tube was 
fastened to it by wrapping a piece of baling 
wire around the tube above ‘the Dead arvl 
twisting it tightly with the pliers, In other 
installations it may be more convenient to use 
3 C-clamp—Doxatn A. Price. 


QUICK-ACTING HOLDER 
FOR RUBBER BANDS 


UBBER bands 
an be quickly 
snapped around 
Small packages with, 
the aid of the holder 
ilustrated. Tt is 
simply a. piece of 
wire bent Into. the 
‘shown and 


tiled ina suitable 
‘wooden base. The 
dimensions depend 
upon the bands used 
‘and the size of the 
Packages, but 3 in. 
‘crows the top ie suf 
ficient for ordinary purposes. This 
holder has 8 capacity of 100 bands. 

age is placed on the top bar, and the rubbe 
band is drawn up over it. ‘The band auto 
matically stretches to the proper width anu 
snaps around the package without further 


ticular 


HEISA 
“heen fell 4 


'YPICAL of some men 
found throughoutallin- 
dustries, this man iskoown 
for hisclear incisive think- 
ing—for thekeenness of his 
mind which cuts away the 
non-essentials when plane 
ningis tobedoneonajob. 
equality ofkeenness 
is also a necessity in files. 
Nicholson Files have this 
quality to an unusual de- 
gree, making it easy for 
them to cut down the 
time required for filing. 
Nicholson Files owe 
their keenness to the best 
file steel, careful shaping, 
scientific cutting of teeth, 
expert tempering and fi 
ishing and the most rigid 
testing through every stage 
of manufacture. Working 
in industrial plants, home 
workshops, Nicholson 
| Files, because of their 
keenness can and will dem- 
onstrate their superiority. 
Let them do this for you 
At hardware and mill 
supply dealers’. Nich- 
olson File Company, 
Providence, R. IL, U. 8. A. 


NICHOLSON FILES 
Parite FoR tveny runrost | 
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FOR A BALANCE 


ALSET of weights sfcenty accurate for 
a talance’ sed for, home chemical 
fexperiments and photographie purposes can 
bbe made with litle dificult. The balance 1 
Use" was made from instructions published 
Ina previous issue (PSM, May 'S2, p. 
106), 'For the metric system at least. four 
weights are required for a balance of this 
type—two 10-gram, a 20-gram, and a, S0- 
gram. A 100-gram ‘weight is also useh 
‘Obtain a 10-gram weight or two United 


States S-cent pieces, as a nickel weighs 5 


zrams when minted. Place them in the left~ 
and pan of the balance and move the sider 
to the extreme right end of the slider arm. 
Te sure to leave the slider in this position 
While making the weights. Balance the scales 
by’filing the sider, If too heavy, of by adding 
solder to it, if too light. Remove the weight 
from the 
be needed asain. Place a piece of brass oF 
Jead in the left-hand pan and trim it to bal- 
ce the scales, making a 1O-eram weight 
two of these Weights ate needed, bal 
fance the sales again with another picce of 
brass or lead. 

Th lead is used, it may be melted and cast 
na $4 by 6 in. test tube if'a litle lard oF 
oil is added to prevent the lead from adher- 
{ng to the walls when cold. The grease will, 
not mix ‘with the lead and can’ easily’ be 
scrubbed from the easting when it is re 
‘moved {rom the tube. 

‘Take one of these 10-gram weights, place 
it in the right-hand pan, and Balance as be- 
fore, making a 20-eram weight. Place the 
two! 10-gram and the one 20-sram weights 
jn the right-hand pan and balance the 
Seales, making a, SO-gram weight. A 100- 
fram weight can be made by adding the S0- 
fram weight to the rest of the weights in 
the right-hand pan and balancing as before 

‘tis essential that the slider be Teft on the 
right end of the sider arm while making the 
Weights and that the weights be trimmed to 
Dalance the scales exactly. In weishing, al- 
ways put the substance to be weighed in the 
Teftchand pan and the weights in the right 
hand pan-—Sanm Hoes, Ja, 


To recene srreriox, 
very inquiry relating to atices published 
SPocter’ Sinvct Motmit, mat be 
Cecompuried, by" a. wfeadérsoe, stamped 
fxetopes Tt iy important tht the: gues 
thos Be. brit onto the pont. estion 
the eit the" pase, and the fue ofthe 
Imagotne ooh reference being made 


MAKING SET OF WEIGHTS 


and set it aside, as it will not | 
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Scientists Create 
Sensational Monster 


Giant Pre-Historic Ape that Growls and Moves 
with Spine-Tingling Reality Scores Hit at Chicago Fair 


Creators of This Mammoth Say 
Plastic Wood Played Important 
Role in its Making 


In a great New York studio a group 
of artists created the pre-historic 
mammoths that make "The World a 
Million Years Ago” one of the most 
popolar exhibits at the Chicago Fair. 
Ie took a lot of ingenuity and plenty 
of Plastic Wood to make these realis- 
tic monsters. Craftsmen have found 
Plastic Wood indispensable in achiev- 
ing perfection in their work. 

‘There’s nothing known to science 
that is better for modeling, pattern- 
‘making and for making repairs around 
the house. 

Plastic Wood is easy to use... .han- 
dies like soft putty. “Then it quickly 
hardens into wood—water-proof, 
weather-proof, lasting wood that can 
be sawed, plined, filed and sanded. 


‘Wood that takes and holds nails and 
screws every bit as good as natural 
wood. Wood you can paint and var 
nish. Buy a can or tube of Plastic 
‘Wood at any paint or hardware store 
—choice of nine colors. Try it, 
YOU'LL SAY IT'S WONDERFUL, 


Hand-Book of Uses FREE 
There are hundreds of uses for Plastic 
Wood. Facts and pictures showing. 
‘more than two hundred of them, from 
fixing a broken chair leg to making 
patterns and ship models, are now in 
fan interesting HAND-BOOK which 
will be sent you FREE. 

Just fill in and mail coupon 
for it ... today. 
[eens Boyte co. 

Dept. PS.12, Cincinnati, Ohio 


‘Send me FREE—big book of uses for 
[Eeceone: 
Name, 


er 
len 


*jon 
Gi f 
Here's your 
chance to 
thi 

ng 8 ine, Look atthe picture, 
ning steam engine, Look at the picture. 
Tsn't it a. beauty? Manufactured. by 
world's leading maker. Fine quality 
and ‘highly nfshed in bright ‘olore 
Has fy’ wheel, smooth-running, piston, 
and sturdy eylinder. Strong bailer and 
fittings, pulley wheel that runs. me- 
chanieal "toys: Boller heated. by an 
electric unit. All that is necessary Is 
to connect it to an. ordinary. house 
lighting circuie with 9 standard plug. 
Big, powerful, a real beauty you wifi 
ibe proud %0 ‘own. 
fast’ what you have 
een waiting for and 
PRET "Read ‘Spe: 
ead Spe- 

cial Offer. 


ce | 
magazine publishing | 
tparkling nories ol 
ar advencure, sport 
Htorleny articles 
farncus cone 

venture stories 
the barren wastes of the Arctic. of 
the wild jungles of the Tropics of the 
batdeRelds af the World War’ of the 
‘ow towns of the Old West, and of the 
mysterious lands of the Far East; busi- 
few stories, school stories, and. many 
‘therm. In addition four great serial, 
each worth $2.00 in book form. World- 
Side "correspondence. club,” stamps, 
pen Road Ploneer Club, best dope on 
hunting, fishing, camping. 
Tore, with plenty of prise mone 
bloded. stories for red-blooded he 
boys. 


SPECIAL OFFER 


To make new friends, we will send 
ithe next twelve fat lavuet of The 
fo eam engine 

eam ‘engine 
Ree quicy! 


pen Road for Boy 
Send you also this 
FREE! 


FIRE LIEUT. 


‘The Open Road For Boys 
336 hewbury Ste Boston, Mass. 


Constructing this 


Upholstered Stool 


HE upholstered stool shown below’may 
serve as a foot rest for a person Te- 
lining in am easy chair or it may be used bya 


child to sit on. 

‘Start with the less As each of 
these have to square parts to which 
the rally and. stretchers are joined, 
it's necessary to square the lees 10 
dimensions before.» beginning the 
turning. It is preferable to plane one 
piece long enough for the four lees 


Father than cut four short pieces. 
‘The lees should be about 1 in 
longer than needed so that the marks 
left by the lathe centers can be cut 
off. Place them side by’ side on the 
Workbench and square lines ‘on all 
four where the square parts are ts 
he. Center each piece ‘carefully in 
the lathe and make a little saw cut 
fon the corners where the lines have 

‘This ‘will make the 


been “drawn 
turning easier in that it will prevent 
chipping the square corners. Instead 
of eine turned "he ess may be 
shaped on the edges as shown in the 
alternate detail, 

‘After the less have been turned. 
it is necesary to make a fullsize 
layout of the side and the end in 


the pieces. The rails and stretchers 
fare then cut and planed to size. The 
Side rails should be left with straight 
edges until the mortise and tenon 
joints have been made. Similarly, na 
chamfers or beads should be cut on 
the stretchers until alter the mortis- 
ing_has been completed. 

"The mortise and tenon joints are 
laid ‘out in the regular way except 
that the shoulder cuts on the tenons 
are marked with a sliding T-becel 
Set to the correct angle as shown 
fon the layout drawing. The tenons 
fom the rails should be 34 in. thick 
and the tenons on the stretchers $/10 
fm thick. The raile and stretchers 
should be set in 14 i, from the face 
fof the less, Fit each mortise and 
tenon joint and number the parts, 
Then ft each side and each end 


will give the beginner practice 
laying out mortise and tenon 
joints for parts set at an angle 


By Herman Hyorth 


Author of Bas 
Vii 


Wonhowrhing Procses 
Wontvrtine 


toncther and see that 
they correspond in. sie. 
The chamfers and 
beads are now cut on the 
stretchers. The. chamiers 
Taid out, with a pen- 
i and worked out with 
‘Ghisel and block plane, 
‘The beads are cut with & 
homemade tool called 
seratch stock. It cons 
SF a piece of hardw 
‘of ‘the approximate 
‘mensions shown. on the 
drawing, A cutter, filed to shape from an 
‘old waw blade, fs inverted in the saw cut and 
Thekd in place with screws, This tool is also 


PLAN VIEW OF 
RAILS AND LEGS 


Fi 
END VIEW. 
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trrained hardwood when suitable stock mold- 
Ings are not available for any project. 
‘The arcs on the side rails have such a 
Tony radius that they are dificult to lay out 
‘An easier way is to drive three mails into 3 


hoard as shown, Make a triangle of three 
pieces of thin wood nailed together so that 
{is"apex is at the center nail and its sides 
touching the other two pails. Hold a pencil 
at the apex and move the triangle from side 
to side, and an arc of Uhe correct curvature 
will be drawn, 

‘Sand the legs in the lathe and cut them 
to correct length. ‘Then glue the two. ends 
Each end is clamped. with two bar" clamps 
Wedge-shaped blocks are placed between the 
clamps and the legs to protect the surface 
ff the wood, When the ends are dry, they 
fare glued together ‘with the other two rails 
‘nd stretchers 

Before the uphoktering is done, the stool 
should be sanded and given a coat of stain, 


List of Materials 
Raat Descnin Zw 


4 Lens 
Sie ais 


fidge of the rails, The plywood is made flush 
With the outnide face Of the rails, A strip of 
wood 4 by I in, is then. planed to shape 
hown on the upholtery drawing and 
hailed. oF screwed over the plywood to the 
falls. Let it project 14. in. ‘over the. sides 
forms the edge of the seat and gives it 

the proper shape. 

T's best to use hair for the stuffing, but 
mots of tow may be substituted, Pick all 
the lumps out of the air and spread it in an 
ceven layer over the seat, Tt may be held in 
place either by driving some tacks through 
Te'into the plywood or by. brushing some 
flue’ on the: plywood before spreading the 
hua, ‘Another’ layer of hair is then placed 
evenly on top of the first. and a. piece of 
hnuualin stretched over it and tacked to the 
Tower edlge of the rail. Tt is also tacked in 
the corners around the legs to blocks previ- 
fouly nailed to the legs, 

‘The stool may now be given three coats 
‘of a good rubbing varnish, Varnishing should 
flways be done in a. dust-free, warm rooms 
Rub’ the first and second coats with, No. 
2/0 of 3/0 steel ‘wool and wipe off with a 
rag moistened in turpentine. Rub the last 
oat with a felt pad, powdered pumice stone, 
fand rude ol. "The turned part may be 
rubbed with a piece of waste of with a brush 
having lose, stiff Dristles, 

‘The covering is now nailed over the mus- 
fin, A piece of cotton wadding should first 
be’ placed over the muslin to make a mare 
even surface. ‘The eriges may” be trimmed 

a narrow gimp or band of the same 


similar material as the covering. Fancy 
tras nailer simp tacks ae toed to fasten | 
this teimming 


When ordering back isswes of Powvtax 
Sctrsce Moxtaty, please send 25 cents for 
ack issue except the current one and. the 
three issues immediately preceding. These 
four issues are only 15 cents each, 
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AND HEAR THINGS! 


Replace weak, limping tubes with tubes 
made by RCA—and come on along! 


Des bea seay-at-home...limited to the few 
stations near at hand! Come ona Radio Tour! 
Gee the thrill of a "first night” in Hollywood...the 
Hill Billy "Shindig” in Asheville ...those German 
comedians in Milwaukee... he" Tent Show” in Des 
your own college football game back 
~The Kingfish” speaking in Louisiana... 
Rhumba players down in Havana. A million dollars 
worth of radio entertainment is waiting for you... 
Go places, heat things! With new, powerful tubes, 
with a good radio set thoroughly in order you 
can bring in stations beyond the reach of tubes 
that are worn and old. 
Have your dealer test your tubes 
To go ona great radio tour every night—your ticket 
is simply a good radio set plusa new set of Cunning 
tum Radio Tubes or REA Radiotrons to replece 
‘weak and limping tubes. Only RCA Radiotronsand 
Cunningham Radio Tubes are actually made and 
guaranteed by RCA. Built to give you full, complete 
tone, wide range, sure performance and I 
‘A remarkable free booklet 
Tours” tells you whether your set 
is giving you all it should, Ic lists 
all stations in the U. S,, Canada, 
‘Mexico; it provides a “radio yard- 


stick” and a map that shows your 
own locality and all the stations 
you should get. Ask your nearest 
dealer for "Radio Tours"—or 
mail the cou- 
pon below. 
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SEND 
FOR 


TRIAL PACKAGE 


CASCO 


WATERPROOF 


GLUE 


Te will work wonders for you as it 
has for thousands of other Popular 
Science readers, Things that would 
not stay glued before...now you can 
ther permanently, 

heat, rough usage 


New Easy Method 
of Building and 
Repairing Things 


Home craftsmen and amateur me- 
chanics everywhere are discovering 
how CASCO Waterproof Glue, the 
wonder-working adhesive, makes 
it possible to glue things easily, 
quickly and permanently...just as 
is done in big woodworking and 
farniture factories. 

‘And they are amazed and intrigued 
to find that CASCO...a clean non 
odorous powder..ismixed soquickly 


Unlike ordinary glues and ps 

bharden merely through evapo- 
ration, CASCO SETS CHEMICALLY 
LIKE ‘CONCRETE. Articles glued 
with CASCO stay glued. 


CONVINCE YOURSELF 


CLIPPER SHIP asopet 
(Continned from pa 


ibe in this seri 


‘of boats and pla sce 


anchor will ook 


of fine wire such as is used for making ar 
Uifcial flowers, twisted and lued as shown 
none of the sketches. Sev 


will be needed to get 
bit of match stick will serve for the 
the anchor black. 


ean lesired. The anchor chain 
Sod. the bobstays canbe represented with 
Small chain of the kind used ‘for restringing 


ds. This ean be obtained in the ten-cent 
Having completed the work thus far, you 
are ready to paint your model, which should 
bbe done belore the issing oes 0. Var. 
rh the decks abd the upper masts. Give 
the remainder of” (C: 


List of Materials 


Dimensions Mo 

190s 1M x OY 1 White ploefor 4 

Hawary 1 White pine for @ 
vad 

s/o 9/ie xsi 1 White 

ixnixe 1 White pine for 
Lech stem, rd 


snd bowsprit 
Gcrationed for 
tiararks, stern 


jst xg 


leider. cham 
cle wee ad 


Sea 
1 Fite for cross 


ss black thread Xe. 70 
Small chain Use sed for fetta 
in beads) fine wire, arze Sle match sticks 
‘Siety match sks catein give and howe 
Bold cement: thie paper for Mass: varnish 
{ind paint or enamel in blacks white re, c= 
ter, and makorany color: small bead 


ot. AN AMATEUR 
did the inlaying 
on this table top 


IN 4 HOURS 


Wouldn't you like t0 do work like 
this? Itis simple with the new St 
ley Electric Router-Shaper. 


Made for home workshops,this new 
Router-Shaper isa high grade mach- 
ine at a reasonable cost. With it 
you can do as beautiful work as the 
finest furniture factory. 


Several exclusive and patented fea- 
tures of this new machine add 
greatly to its variety of uses. For 
instance the patent tilting 5 
with only four shapes of cutters will 
produce over six hundred different 
decorative cuts. 


Send for full description and prices. 


‘THE STANLEY ELECTRIC TOOL 
COMPANY. 
103 Elm Street - + New Bric 


Chan; fe Attachments 
NSTANTLY 
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CLIPPER SHIP MODEL 
| continued trom pane 


the ship 9 coat of flat white. Paint the bot- 
tom of the hull up to the water line cop- 
[per colored, Paint. the upper part of the 
uit ‘black, ‘and when dry. adda red and 
‘white ribbon stripe at the deck level. Make 
the bowsprit black, also the yards, windows, 
‘doorwass, and tips of masts, gall, and boom, 
Paint the eatheads and hatches &, Hf and J 
black, but use ‘white on the deck houses, 
skvlight Z, parts Af, N, the binnacle, and the 
capstan, "The lowermasts and doublings 
Should be white. Use mahogany on. the gait 
fund boom and for trimming the deck houses, 
Paint the name on both sides of the bow 
and. on the stern. with white.  Four-hour 
fenamel is Well suited for this work. 

"To. rig this little ship you ‘will need at 
least) 13" yards of thin. black cord for the 
shrouds, backstays, and the like; also sev- 
ral yards_of black ‘thread and tan thread 
Bo. fo. The tan is for the running, fear 
Small beads will do. to. represent es 
fand can be glued in place onthe thread. 
Lines can be secured to thelr points by tying 
for, in some eases, by gluing 

‘One of the photos on pase 82 shows how 
to mount the boat while the assembling and 
Figting are being done. The holes for the 
dowels should be dried into the hull at 


ore ar 
fe 


[arse 
o ” sevet, 


sowarer 


carnean W990) 


2) 


wore ene Buve 


New Circular Saw 
Has 7 Big Features 


atm fraction ot 
‘tebe table ont 


New"Delea"Saw 


‘A SOLDERING COPPER HINT 


Arrrr a soldering copper has been used for 
some time, the point becomes pitted and can 
not be tinned evenly. This cam be remedied 
bby heating the copper to.a cherry red and ham- 
mering the point out to the desired shape, 
reheating as necessary —BAsvte Parstex, 
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WIGE, TWISTED. HOUSE FLAG. ite i 
wag couen sttsto, “Gunny © | Frmtatin of Circular Saw Work 
a | oe 
bina — ee BOATS (2) 
SB wi patisten i 
anus or f psc ie cok ond 
wes 
OR ge lz A Complete Line of Modern 
a Co Motor-Driven Too! 
ole “Bek, Net taly a 
@ 2 ‘All are available in a large varie 
T e 
GQ : 
Powe mr 
o O @ Be 
fe im ph 
Tres 
cones OO, wt 
FREE Catal 
B a = ae ata og 


10-Day Trial SSS Eo 


DELTA mr. Go. 3776 North Nomen Brot 
235, 


Easy Terms! 


a3 


TAKE THE 


GRIEF OUT OF 
EMERGENCY REPAIRS 


A sudden leak in the heating 
boller"“the hammer handle fies of 
“cater squirts from a dent ix the 
auto reise bret pull 
ut—screws strip 
rom and loosen the 
{vor locke water 
ine freezes and 
frackt one. caster 
‘ont stay inthe 
iieeg—your 
ite pail starts fo leak 
ac persitently lone 
sat pts the vaca 
Cdeaner out of bu 
essed 


Possibilities lke these are 
fever present to the house 
hholder, but invite no delays, 
repair bills or expensive new 
purchases if you have a copy 
‘ot the Smooth-On. Repair 
Instruction Book, keep a'can 
‘of Smoath-On No, 1 on the 
‘shelf and like to prove your 
Self equal to the’ emergency. 


so 
hire 


ca 
tol 


Smoeth-On Ne, 1 expands la 
pardening and when metalized 
Hols ipl aa the metal to 
which “ifs attached. "Pow 
Dlant engineers shop foremen 
find professional’ repair men 
Brett Smoot par he 
toe the simple col apie 
voids fire risk 

labor and & dependable hnlbed 
Job Ts ready tn'n bury. 


Get SmoothOn No. 1 in 
ros, ont or Slb, con from 
‘any hardware store, 


‘Oil Leaks 


FREE 


Fen” Sent ree Wyo rare 
the coupon 


MOOTH.ON MFG. CO. 
BY Roenatueipaw Aves Seiney Cie N. 3. 
lease send the Tree Smooth On Repu Bik 


BLUEP 


RINTS 


10 aid you in your Home Workshop 


"TQ, ASSIST you io your home workshop, 
Porviar Scirscr Moxraiy offers large 
blueprints containing working drawings of a 
umber of well-tested projects. The blue 
Brin ae 15 by 2 in, and are sol for 25 ents 
single sheet (except ina few special cases) 
Order by number 

italic type and follow the titles. When two of 
more sumbers follow one tile, it means that 


Flying Airplane Models 
Bremen (Junkers, 3-1), 48-50. 


Micupert_ XVI, 29-0, 160 
ait, 


‘in Pogber, Racing, 3 a4 
Winnie Bae, hee i 


BREE & 


Bs 


otorboat, Combination (5 Meat 
vei cae 120 


3 
Peveen, 08 — 3 

bie TileTop, Oak (Fop 0 by Him) HO 38 
Tee Wares, 5 as 


Radio Sets 


‘Acpifer, Three Stage, Andio-Prequency, 4225, 
Bail Electric Headphone Set, 10 


there are two oF more blueprints in the com- 
plete set. If the letter “R” follows a number, 
it indicates that the blueprint or set of blue 
prints is accompanied by photographically I- 
Justrated instructions which supplement the 
drawings, Tf you do no this supple- 
ment, omit the ktter "R" from your order 
and deduct 25 cents from the price given, The 
instructions alone are sold for 25 cents each, 


‘Ship and Coach Models 


Galleon, ‘Spanish ‘Treasure. (24-in), 46-47 0 
Mayhower (ein, Hall, 44H Ren. 10 


Seilecgiuars and Pore-anacAt tar Wier 
Wieder ay ede, 3 a 0 

a (tin, Hi 
‘shacnbee isin. 


x00 
Ticiii: 


Stagecoach (Cody), with Horses” (Gaach 

Body 13 im, Long), 144-1S100-R 
sat Miatsgn iin aaa 1 

Gobind, 612. 

Weatter Vie, Ship Mod 

Whaler—Wandeorer (205 

Yacht See Boot 


Toys 
Aiepene Cechoit wih Control, 114. 
hi Sig-tawed, 


_ as 
3 


‘Fourth Aveoue, New York 


Send me the blueprint, or blueprints, 
numbered as follows 


No... No. 


City od Site 
Note? Plane 
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— 
COMIC-STRIP “TALKIES” | 


with scouring soap, and secure in place so that 
they: will come directly behind the bulbs 
Screw the lamp receptacles just far enough 
from the tin to permit inserting the bulbs 
Without letting them touch at the sides. Wire 
the receptacles in parallel 

“To make the mount fo the lens, eut a piece 
of the fiber board 2 by 3 times the dam- 
ter of the lens. Round it into tube 
(inarked 17 in the drawings) in which the 
Jens fits snugly, and glue the seam. Make 
wo diaphragms DI for the lens of the same 
material as the tubes, cutting them as shown. 
‘The diameter of the circle encompassed by 
the dotted Tine is exactly the diameter of the 
Jens and that represented hy the solid ine, 
Vin. less, “The tabs are 54 in, long. Insert 
tube 77" in the hole in the front of the lantern 
to ‘hold it steady as you place the lens 
and diaphragms as showa in the cross-section 
‘drawing and one of the photographs, 

‘The outer tube (marked OT) is also cut 
from the fiber, measured off 34 in, longer than 
the flat dimension of 17, and I ia, narrower, 


Cut }-in, tabs along the entice length of one 
side,” Bend it firmly around 17 and glue the 
eam. When dry, insert itin the hole in the 


lantern, tabs toward the dnside, end the tabs 
and tack them to the wood, ‘Tube 17’ should 
erable to slide easily within OT. 

“The last step isto make the “reel” Cut the 
comics into strips, leaving a in. margin at 
the le(tchand end of each, ‘The. margin on 
teach new strip will go under the elose-cut end 
‘ot the preceding, A leader—a paper steip 1 ft 
Tong-ts pasted on the eft of the completed 
reel; when the reli rolled up, this leader will 
be on the outside, "It fed through slot S 
and out through st, fh the pictures upside 
down. To keep the ‘pictures Mush: with the 
tack of the lantern and in focus, it mos 


owing, suspend a sheet in 
place the lantern about 


wit away, and Tht the 
bulbs ind forth until 
the ima snd sharp. Experiment with 


rent stan 
wg of the parts, it fs most 
WY a second copy of the pa- 
per. Although the entire picture is shown on 
tthe sereeny the audience’ will not read the 
Tettering, which is all reversed. 

Hook up the microphone according to the 
Instructions coming with it, carry it to the ac 
‘who abould be stationed beyond suffi- 

ulation so that there will be 
for the radio set to start "how! 
make a final test.” Speak clear- 
Jy, not loudly, with the mouth about 6 in, 
from the instrument 


the lantern at di 
For the res 
convenient 10 


List of Materials 


mt 4 a4 ft of nay lumber ut int ten 
pieces a8 follow 


DDI AS in by Var 
A AL "7 Im. by 13. fa, lee twice the 
nat 'ein'by var “oe! 
Coch Vin by Var 

EEL AVE Ie. by Yar less twice the 


thickness f the wood wed 

2 Hatsiase lamp receptacles 

1 magnifying glass at least 

Some flexible cardboard or bookbinder's 
‘her board 

Lamp’ cord. and consecting pluz | 

2lamps, 100ewatt 

Sneet't6 terve us a screen 

Thomesbroadcasting microphone ( 
in the tue a8 coats) 

Ratio receiving set 


fn. in diam 
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TO THE 


luckiest men in the world 


A FATHER AND SON WHO ARE PALS 


HIS Christmas give your son a present 
that will cement the partnership. be- 
tween youand do even more—help him 
tobecome kren-witted, quick-thinking 
esoureeful. Such a gift t a Lionel Elect 
Train. For Lionel Traina, tracks, signals, 


crs IEW not eaty for you to go to 
Lionel dealer's store—ma ii ‘the coupon 
below to ue and ‘we will send you thie 
txpensive book if you send 100 to cover 
intndling and mailing conte 


Chug! Chug! Chug! 


An Amazing Invention 
Lionel Electric Trains sound as well 


Pat 
eG 
ornare eer 
Say tatty Esa 

ae ee 
fuse omc sac 

Help him learn as he plays 

Ce tegen beers Tae ra ii 
‘Sree Line Mead Ratt Mensa 
Sere Leet Nat Relea Peso 
Poplist old eter 


WA or siete 


thrittin 
"Teve Railroad Adventures! 
Every Wednesday ot 5:00 P.Mcand 
Senay ot 400 PM ofS. Tic ower 
NBCWIZ Network” searing” Now 
‘ember Sth Look your ney 
tnder“Tewe Mailroad Adventures? 


eR 
Avid, for the 
‘Trains have Kemot 


‘at your 
dealer's 4 


TIONEL COMFOWATION, Dope 53, 15 Rant 26th Steet, New Yark City 


Boy— 
When I Hook ’em! 


They, uh!—stay hooked 
fil—-t 


‘A dull hook glides off the cartilege oF 
‘bones of Mr. Fish's mouth. Allyou see is 
saswil of water rings. Touch up the poine 
of your hook on a Norton Pike Stone, 
you want fo see himin the fying pa 

"Most interesting subject!” you will 
say, a8 you ly 
bookler—Ho 
‘every word. The kinds of fase sharpeners 
and the kinds of odstonesshould be taught 
boys and gins in school. My education 
‘was neglected. Ie has cost me more than. 
the fish which gor away.” 

‘Yes, ofltanes make supersharp points 


fon surgeons’ needles and edges sharper 
thana razor on the! 


axe. A stone for every edge. Experts use 
Norton Pike sharpening specialties. The 
booklet is free for your name and address 
6 the coupon, 


NORTON: 


‘hee spne, PIKE 


Sharpening 
Specialties 


a 
pias reir 


Sac is FREE” 
Nome, 
Address 
My date i. 


HACK-SAW BLADES KEPT 
TOGETHER WITH RINGS 


Loote-lea notebook rings are uted to bold 
together a supply of extra hack-saw blades 


“THE, ual small asortment of verve 
hhack-saw blades kept about the bench 
for carried In the tool hit can be held to- 
gether as shown above by snapping a small 
Ioose-leaf notebook ring through the holes in 
each end of the bunch—-F.W.B, 


HOW TO MAKE SANDPAPER, 
STICKS AND SLEEVES 


Lele to right. » scraper, sleeves deying on 
forma tof the Torms, and faiahed sleeves 


USEFUL, round sandpaper seks for 
‘smoothing. small, sharp curves can be 
made by coating various ties of wooden 
towels 3 of 4 in. long with surplas gle that 
‘wll not Keep overnight and then wrapping 
Strips of sandpaper around them Sn. spiral 
fashion, The stndpaper should be cit about 
Tin, wie, Cord is woud around exch spirally 
tnt the glue is dry. As these sticks may be 
held inthe dil chick of ether @ drill press 
ora athe, they save much tedious work 
‘Thove who have the newer sanding. drums 
that work on the expansion principle and 
tse sleeves of sandpaper may also make up 
thir own sanding tleeves, Forms shoud ‘oe 
prepared about 1/16 in. larstr than the di 
er of the drum. These may be turned {rom 
fny waste wood and let along enough for 
{wo or three sleeves, A. piece of this form 
is'then cut off lengthwise with the circular 
fara tha can be removed ea when 
the sleeve is dry, The paper should be cut 
fn an ange of about 30 deg. for the larger 
Sted" drums ‘and about 34. longer. Uban 
the circumference of the form. This 14 in. 
is"seraped clean of sand before the glue is 
spplied. ‘The paper i then glued, wrapped 
Stound the form, aad bound —H. Catoweat, 


QUICK WAY TO TRANSFER 
SMALL WOOD PATTERNS 


Wars several duplicate wooden parts of 


‘on each piece of stock. Sit 
piece and lay it on a sheet of carbon paper 
placed face down on the wood where it is 
‘sired to repeat the outline. Now bammer 
tently around the edges of your pattern, 
Using a block, if mecesary, to protect the 
stock. If the design is small, one rap on a 
block on top of the pattern is enough. Very 
fine tracery’ can be accurately reproduced in 
this way. After the duplicates have been cut 
ut, the surplus carbon should be sanded 
‘off if the work is to be lacquered, as some 
carbon has a tendency to work up through 
the finidh—R. C. Cratse. 


Soars 


pes poke 
pea = 


CABINET 
Work 


Make Beautiful 
Furniture at '/1o “iF 


Big New 72-Page 
Faull ot hargaine 


ee do 
Py = Sara ae 


MAHOGANY 


/AGIUSTABLE CLAMP COMPANY 
The Clamp Folks @ 
Chieato, U.S.A. 


GET INTO THE TOY BUSINESS 
‘ASOUR MANUFACTURER 
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HINTS ON REPAIRING 
JIG-SAW PUZZLES 


INELY made wooden jig-saw _puzales 

iten. become broken and. soiled” from 
careless handling and much se. The chiet 
amaze is that caused by: lost pieces. These 
‘may easily be replaced By new énes, 

‘The puzzle must be assembled in onder 
that the pattern may be obtained, Instead of 
making a rubbing, as is commonly done, turn 
the puzzle with the picture side down and 
cover the surface of the wood of all pieces 
that surround the hole with rubber cement, 
allowing it to dry. On a scrap of plywood, 
flue’ apiece of clean, white bond paper. 


When this is dry, coat the surface of the | 


paper with rubber cement and let it dry 

ress this piece. firmly over the hole in 
the puzzle, with the rubber-coated paper sur 
face down, The cemented parts of the puzzle 
will adhere firmly to the paper. Lift the sec 

‘as a unit from the body of the puzzle. 

Saw in through one of the orizinal cuts 
and. continue around’ inside, close to the 
fdges of the pattern pieces. Cutting slightly 
into the orizinal pieces will do no harm. 

Remove all the pieces {rom the serap 
‘wood by’ lifting them gently with a knite 
Diade, Replace them in the assembled. puzzle 
land remove the dried rubber coment” with 
fan eraser ot a small ball of the same ma 
terial, Turn the puzzle over again and. paint 
the new piece to'match, 
oill_ paints 

‘Small keys or tips may: have become by 
ken off, aving small holes in the puzzle. It 
the broken piece is found, it may be_ glued 
Into the whole piece into which it fits. If 
this small fragment has been lost, the hob 
fan be plugged with a plastic wood compos! 
tion or geo. mixed ‘with enough fine saw~ 
dust to make ft stiff, Press this plastic ma- 
terial firmly into all holes and let it dry at 
least eight hours. When solidly set, remove 
the groups of pieces which have been stuck 
together. Run the save carefully through all 
cuts, sawing off the plug of cement at the 
point where it was broken, as this is usually 
4 thin neck and likely to’ break again. Re- 
place the repaired part in the assembled pus 
Ble, tuen it over, and. paint 

‘Where the picture has become loosened 
from the wood, it may be klued back into 
place with a toothpick dipped in lve. I 
‘pots of paper are torn off, glue bond 
to the spot and trim the edges with a a 
pointed knife, and paint 

‘Should a large piece become broken, soak 
aft the sections of piture and gl them to 
4 scrap of plywood in the peoper position, 
‘When dry, Saw close to the ed 

If the Back of the puzzle is badly soiled, 
cleat the Whole thing’ securely, face down, 
and. plane with a small block plane, the 
blade’ of which must be very sharp and set 
for a shallow cut. If preferred, the surface 
may be sanded, but this i slow and labori- 
ous. —W. L. Facnor, 


MANY THIN MODEL PARTS 
MADE AT ONCE 


To swe a large 
number of small brass 
‘or copper plates for a 


‘model, such as are re: 
‘quired, for example, in 
‘aking chocks and bol- 
be ) 


Teds, time | can 


saved by lightly solder= pares sovoenen, 


ing torether the de 
fired quantity of small SHAPEDVAND 
Picts tke laminated 
Sime, The places are 
then Shaped td dled 
‘asa unit, When they Ss 
Ae separsied, they ae 
cera tobe oF um pniguro 


form sie J PIISHE 
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THE NEW METAL ‘CONSTRUCTION Toy 


= 


STANLEY TOOLS. 


|_a new workshop 
device \ 


‘The C53 Clutch, shown above, is a self 
contained unit, factory testel up to 5 HLP- 
fand ready for immediate attachment. Fi 

234° Shaft and has cone pulley diam. 54s 
Simple lever conte, Price $5.50. No, C40, 
‘not shown, is fog lighter machines. Has 4” 


‘outside pulley diam. and Vs" bore. “The 
‘complete price is oaly $3.89. 
Pesci -4 


{ Waller-Tame Ga, Toc, 
{3123 Berckinen Sc, Paibeld,N. J i 
{Kindly send me your free 1934 Cat 1 
1 alog ‘describing the clutch and ! 
1 Daver Power Tools. ! 
! t 

‘ 

t 


IN BRILLIANT COLORS 


Made bythe Mabers ofthe Werld Femons 


Dave Clutch 


Pat. No. 
1930319 


HE DRIVER FRICTION CLUTCH marks 

2 startling new development in the power 
rol field that shop-owners will weleome. Using. 
DRIVER CLUTCHES, machines can be stopped 
and started without throwing of belts or stop- 
ping motors. Wear and tear on both machines 
and bels is reduced, and substantial savings in 
‘electricity are made.” Full loads can be applied 
after the motor is started so that fuses will not 
burn out. DRIVER CLUTCHES are simple to 
attach, and fit_not only DRIVER POWER 
TOOLS but other makes as well, DRIVER 
CLUTCHES on your tools will produce savings, 
seater convenience and added utility. 
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— 
THREE-WAY 


PROTECTION 


You'll get better and longer service | 


from all workshop equipment when 
you start protecting it with 3-in-One 
—the oil that is specially-blended to 
do three jobs at one time. While it 
lubricates, it cleans working parts 
and prevents rust, Use it regularly 
and you'll save many a repair bill. 
All stores; handy cans and bottles. 


3-IN-ONE OIL 


for Every Workshop Use 


WORLD'S FINEST PHOTO-INSTRUMENT 
‘3 Cameras in One! 


GO TO HIGH SCHOOL 


at HOME 


Ete 


seats 


a 


mB 


QUICK-ACTING WINDER 
FOR CLOTHESLINES 
E broom handle and a few pieces of 
pine will make this handy device for 
winding up a clothesline or wet fishline 
‘Cut two sidepieces 44 by’ 152 by 16 ia, and 
hore a I-in. hole through the center of cach. 
‘Three inches in from each end bore  3i-in 


bole. A'34-in. piece of broomstick 13 fn, long 
is inserted through the center holes, extend- 


which saver comsider 


ing out § in. to form a handle, If two nails 
are driven into the handle within the frame, 

pp off and beat over 
‘lve freely: yet will not 


"two Sin. pieces of broom handle are 
railed firmly’ in place in.the upper and lower 
holes to form’ the A'iys-in. knob, 
attached to the si frame by a 2¥-in. 
Stove bolt, allows the operator to turn with 
‘one hand while the other hand grasps the 
handle—Raurn Sracwestas 


LAYING OUT DRILLED 
HOLES ACCURATELY 


reamed quickly 
id of a'set of 
For ordinary 


H™8< 
in jigs 
hantened 
work six bushings ate suficient, with 
‘varying from s@ to 3] in, i diameter 
Important that the outside diameter 
bushings be concentric with the ho 
there should be a wall of metal at least $4 
jn. thick; that i, for a 34-in. hole the out~ 


| site diameter 


“The first hole i 
pin is inserted. ‘Then one of the bushings 

et at the proper distance irom the frst 
hhole by measuring the over-all distance with 
a micrometer az shown. If the center dis: 
tance between the holes is * in. for exam- 
ple, and the pin i %4 in. in diameter and 
the bushing 1 in. in ‘outside diameter, the 


micrometer, measurement will be 4 plus 3 
or 484 fn. The bushing is clamped 
i when properly located, and the 
led and reamed. These bushins will 
enable work to be lad out more quickly and 


accurately than by any but the button 


Sure these two flying scale models 
your own Christmas list! 


te eee Sl i. 


| HIGH POWERED ore 
| Ste 


kahit de> 


[aise With Electricity 


S P MODEL FITTINGS} 


BUILD THE “REVEN' 
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“ HomeworksHor cut> |This Man knows 


(Continued from page 63) that it pays to look and feel well-off 
He travels in a crack train like the 20th Century 


supply sussestions and plans for meet 
ings and a model constitution and by-laws 
Detailed instructions as to haw to organize 
‘Tocal club, conduct the first meeting, elect 
‘officers, appoint committees, and all that 
You need 10 know about the movement are 
Available, 

‘Until larger quarters are required, meet 
ings ean be held without expense in a school 
room, club, church hall, factory, oF peivate 
resldenee, ‘The Rockford Club started im the 
employees” meeting room of am Industrial 
plant 


‘comfortably. His razor is the Schick Repeating 
Razor. It saves his time and always gives him a 
keen, smooth shave. It's compact to carry. And 
there are 20 blades in the handle ready for the 
instant blade change. 


SPEAKERS’ bureau at the national 
headquarters is to. arrange for lectures 
and demonstrations before. the Hocal hubs 
wwhen a sullicent number of them are 0 
Banized. A’ monthly news letter will sus 
Hest plans for meetings and programs. Pro 
Feesional craftsmen will aid members in. the 
solution of specific problems. Methods of n= 
reasing interest and membership are to be 
felayed from one local group to. another. 


ioe exhiities wi be feb cn a 
wien pratt andcait cont ora: | | PP Se toiy' a quarter (2. You recive 
ona ‘eset, ‘ratay: on sa. Same paid gulte & spine. isthe Schick Hee 
bask, wil be eld Under the naples of the || Sauls scSick sepertees blade i ony M teh 
tor Thc No bulee fa your pocket You ie 


“The Guild is to be entirely noncomm 
‘The small fee which the parent onsanization ts Path Avenna, How Vor WY. 
will collect from the local clubs will be sed ceasing Bare. Co. Devt. Mos Per a 
tacetssom ats ey uss! | BEANS CANOE SHOE 


enetit of the whole ‘Guild Made of ch rade tan ek eather with double i 
Tn order to obtain the ‘widest publicity | 2% t i 


and’ gain the utmost support for the new ma" Sper She, wad fo 
movement, the Guild has chosen Portas 

Screxce. Moxtmty as its offical organ and 
has made Arthur Wakeling, the Home W: 
shop Editor, a member of Its board of di 
rectors. The. activities of the Guild and of 
the local clubs: will be reported from month 
to month. inthis magazine, It should be 


SCALE MODELS texte at 


made clear, however, that the Guill ides Sms 
Originated. in Rockford and that the bead el QEAS AbnorsaNe «surety Peanent 


Camedia aesbckel cee at ee , 
Tse Meee SSS (Shea td wate HAR DWARE 
see Ree oe ane 
Sma tetas poy an oh 
poe 

Ie et iy Con sts 
Raveena gap ed 
pendeirg there 
ee ey eae 
A tale her se eaten te 
ep Ca es 
ae eee lenalve tebe 
free c,h, aa ek eae 
Brain haan tae tester 
pi bea ee Oc es ee 
joaaaiy and hogar cree ects 
Fearne Leas isos ater 
Oh Mr rand pon 


Announcing Amazing 
Typewriter Bargain 


New Remington Portable only 10c a Day 


40-DAY FREE TRIAL OFFER 


Opty oe a day bays, thie latest 
meget Memip gtuny Porta 


€/0 Popular Seience Monthly 
Sst Fourth Avenue, New York, N.Y, 


Please tell me how to go about 
jing 2 local home workshop. club and 
| that the National Homeworkshop. 
Guild will do to help. Tam inclosing 
| a uclicaddressed, stamped envelope: 


COUPON 
for “full fads about 
fer 


| Name Ingtow isthe aa 
sor ae, Foulcee gern SE { ReacrSorOR RAND Ae Det 
ACTH Sn the coups toys $ BUEALO. ® 
Adres ot HS Ma the soupen tedez- | eane tel me how Team buy, anew 
re rea, don Brcte: + Rendon Wontatie Sypeetse for 
| Weal Tr gar mews coltopte | uly i's dno 'Alne clans ose St 

iy apapsyecs hat inc GP pecebieend"dese | Your Mew catalogues 

| ita ee Sead cttenees Host 

| z FREE TOUCH Adanas 

—, ‘TYPEWRITING COURSE 


DECEMBER, 19: 49 


SEGAL Rizon 


wd 
10 SEGAL Stabe 


ae 
“The (7 South Bend" Toi 

foaiarasespindic | 
sstover or wpe eerne. Coase 
Sigh 335 Wh” Wie tor pee Ceginr Ns. 

Inthe in 96 sss and types. Ask for Casio 
South Bend Lathe Works. 
SALEM, 
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Jig-Sawed Metal Silhouettes Serve as 


ASH-TRAY 
ORNAMENTS 


By Robert J. Williams 


LTHOUGH jig saws are ordinarily as 
‘sociated with wood cutting, light gage 
sheet metal is very easily’ sawed on 

‘them and with even Detter results as there 

{s less likelihood that the small projecting 

parts will break ofl. A jig saw was used in 

utting out the silhouette figures on the metal 
fh trays. illustrated above, Any of the 

Softer: metals such as copper, aluminum, o 

inc, about 18- or 20-eage, Is satisfactory 

ing is a universal sport, details 
will be given for constructing the comic 

fisherman ash tray first. 1¢ is made from a 

single sheet of 20-gage aluminum. The ash 

‘up circle and the dotted bending lines are 

‘marked off on the metal; then an outline of 

all the parts of the fisherman above the base 

Tine 4, 2s indicated in the diagram, is drawn 

fon a sheet of paper. This sheet of paper be- 

‘comes the cutting pattern when it is attached 

to the aluminum. Auto-gasket cement makes 

an excellent adhesive for this, purpose 

"The aluminum is now ready for the jig 
sav. Instead of the fine picture-puzzle saw 
bade, ue the somewhat heavier blade manu 


‘A smooth concave ash cup Ia formed by harm: 
‘ering the metal down over'a hole ins board 


factured especially for Drive 


the slowest speed 


cutting. 


serting the blade in’ the inclosed parts that 
fre to be cut out. 

‘operation is to form the ash cup, 
not as dificult at it may appear, 
Avhole 2 in. in diameter is jig-awed in & 
hardwood board. The sheet of aluminum is 


Sehr ae 
Pr ies 
Soe bee ee 
Shee ees ieee 
items gine as 
tee anita ate 


90 


POPULAR SCIENCE MONTHLY 


Square bends are caly made by camp- 
Ing the aluminum Vetweer to ron bars 
dong the dotted ne: A pice of cat wood 
iept between the aluminum and the hammer 
wl prevent any aharp dente Bend the two 
leg angles fist, then make’ aright angle 
Bed slong the baseline so the ahoutte 
ands uprisht. The Sing tine co 

piece of copper wire with one end fastened 


1 FOR THOSE 
+ WHO LIKE 
f poss 
‘AND 
BOATS 


FOR 
i TENNIS 
‘AND 
cour 
PANS 


through a. small hole in the head of the fish 
And the other wrapped around the pole 

‘AI "parts ajove the ase are enameled 
bitch any deed clo, enhance the 
ippearance ofthe tray, simple designs are ai 
‘out with a pointed instrument in each cor 
fer of the top and filled in. with enamel 
‘These desizns may be leit of, though put- 
ing. them om gives, more Sinisbed. ppeat= 
fince to the tay. To keep the unenameled 
part bright, give it a coating of thin, leat 
Breque 

"Any of the other silhouette figures may’ be 
subated oe the eran by win the 
oper cutting pattern above the base line 4 
fe all dimensions are the same below that 
line, To enlarge the fistrs, draw a scties at 
Yorin, squares and copy carefully from point 
{8 point 


TYPEWRITING LABELS 
ON ADHESIVE TAPE 


Eyceitenr labels can be made from ad- 
hesive: tape, but they. are much eater if 
the lettering is typewritten, "Of course, you 
fant put the tape in the typewriter with- 
fut umming up the roller. The solution is 
to'slick the tape on apiece of was paper 
fF cellophane of a larger size and insert both 
in the he tipe can emoved 
after typing, and the adhesive quality f not 
impaired WE. Le Cousr- 
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Easy as A~B~C_! 
You Sy Play Any Inaiseeeat 
In a Few Months Je 
This Delightful 12 
New Easy Way! 


wv ey eam ae ty this 
Imac ew mated And The ‘holy 


owe “year” 
as 


wal—conmplete"peisiel "iets, Stree ol 
the ge Nowvcan sles Fest’ ora 
time "wy 


are oan pee 


Free Book Tells All 


27 Flying Cloud, only $4. _ Automobile Racing—NEW BOOK! 


oe Fin 
202 SOU "Sit st hie 

‘Dual cranks easily tit and te » "Fes 

2p a eae er a 


Boi b iestrcive and a0 “catalog ee wi 
ach Spy, Toh ave ready. Send tay 
Mo. 1100 Gap-Bed Lathe 


Only $17 


W. B. & J. E. BOICE -8°5 Toledo, Ohio 
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A neal 


SCIENTISTS 
MICROSCOPE 


made by 
BAUSCH & LOMB! 


* hor the beginning amateur who is 
eta neaee Roe Mncone 

i le Gon ln 
Sxuseh toms orroat counuey 


* MICROSCOPE «+ 
FOLDING LABORATORY MODEL 


> Unheard of Value! 
“SPECIAL. 


rite for Free Liferature 
B. M. LEVOY, Inc. 


SEN, new vert co 


¥ 


‘A Merry X-mas To Your Shop— 
‘A Happy New Year To You 


“The bet, ae useful eeent you, could ke your 
sel ae AVES lathe 


Bittngs at very bom 
Hewett ro Rone feo 
EXPACH A ie! Mawr center 
Geto thea 
fei by ample pul ch 

Srna 


resen Write for Free 
Cale 
ATLAS PRESS CO. 


MICROSCOPIC MARVELS 
IN YOUR WORKSHOP 


(Continued from page 45) 


etching, solution is prepared by mixing one 
part of nitric acid (concentrated) with nine 
atts of alcohol, Etching is complete in ten 
{0 fiteen seconds. 

Ordinary tincture of iodine cam be used. 
Spread a. drop of it on the polished surface 
and let it remain until the metal is discol 


PERHAPS the quicket and simplest way 
1s to dip the polished surface of the metal 
specimen Into concentrated nitric acid and 
immediately plunge it into water. ‘The acid 
‘aan be dropped on the metal with a medicine 
Gropper, instead of dipping.” In this pro- 
fess, etching does not start until the ‘acid 
hhas been diluted with water, and it, contin 
tes only for an instant because of the rapid 
dilution 

‘Your specimen of cast iron can be exam- 
ined under a low magnification. If the pol- 
Ishing and etching have been done properly, 
the structure of the metal will ‘be. seen 
plainly, its exact nature depending on 
Whether the cast iron is) white, gra 


bon, alcon, phosph 
rganese ‘addition 
{rom steel in having’ more carbon, part ot 
ATof which may be in-an uncomblnel sate 
‘The carbon percentage may be between two 
and five-tenths and four pet cent 
‘Well-equipped metallurgists use vertical 
lumination for examining and. photon 
ing metal specimens, the light being 
tiownward through te microscope. objec 
Sd then reflected back up throwth 
lenses, However, you can obtain sa 
results by directing one or more 
iigie downward on the metal, making them 
ge veal 8 pomble 
ove. your microscope from the scrap- 
metal pile to the humbet rack, and 300 ill 
Find material for hours of fascinating enter- 
Uinment. By looking at bits of wood, You 
wil earn why some kinds are stronger than 
hers, why some are flesble, ad ow the 
rangement of cela determines rain’ pat 
Tn wood, the cell is the building block 
Call structive determines. whether the wood 
auf oF flexible, heavy or light, sof of 
Ward. Cell arrangement ali" dctermines 
the appearance which, in many case, Is the 
Property of greatest "value. Woods can be 
iemiied efinitely by microscopic examina 
tion of cele and their arrangement. 


[E,XOU examine the end of «piece of oak 
under the lowest power of Your micro 
scope, You will find it is made up of circular 
cell somewhat resembling a honeycomb 
from which the surface has ‘been scraped. 
The cells are arranged in curved layers. If 
you could see the whole tree, you would 
find that these layers form rings, each rep 
resenting a years growth. Towards one 
cise of each layer ‘are a number of very 


the spring. The remainder, in which these 
calls are smaller, ¢ summer and fall wood. 

A piece of lumber made up mostly” of 
spring-erown wood is not as strong as that 
which grew in the summer and fall. Here 
and there through the specimen, you will 
pote streaks of cells ¢hat run roushly at right 
tangles to the seasonal rings. These are the 
‘medullary rays which in the living tree serve 
to carry water between the inner and outer 
parts of the trunk and {o store excess food. 

"Trees with broad leaves, such as the oak 
and maple, have three Kinds of cells. The 
majority are wood fibers. which are lone, 
narrow celle (Continued on page 93) 


large cells. This part of the wood grew in | 
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MICROSCOPIC MARVELS 
IN YOUR WORKSHOP 


(Continued from pose 92) 


varying in size. If you look at a thin slice 
‘of wood cut parallel to the grain, you will 
See that the fibers are tapered at the ends 
and ft together like dovetail joints 

‘A second type of cell is the tracheid. It 
is wider and shorter than the fiber and its 
ends are not as sharp. The opening through 
it is wider and there are thin places in its 
walls "called pits, These pits, in. life, are 
Useful in water circulation.” Sometimes the 
‘wood can be identified by the shape and ar- 
Tungemient of these pis 

‘The third type of cell is the vesel or duct, 
which resembles a sectional sewer pipe, and 
J made from rows of tracheid cell. These 
Weuels may be a yard long and one one 
Thundredth inch wide In some’ trees. Walls 

ed 


are pi 

While studying the wood fibers, you might 
‘compare them with steel. They are remark- 
bly strong, sometimes posiessing, according 
to ‘some botanists, one fourth the tensile 
strength of steel,” and one half that of 
‘wrought iron. You can find much enter- 
{alnment in examining the structure of wood 
that has broken under a load oF stress, and 
noting the odd shapes the fibers assume 

‘Coniferous. woods, such as pine, do not 
have veuels or fibers. ‘They are made ‘up 
almost ‘entirely of tracheids. with its that 
‘an be seen in the walls. The trachelds in 
pine are about one-sixteenth inch long. They 
Seeve both to produce strength and. carry 
water. "In examining a cross section of pine, 
You will notice that. there is an abrupt 
Ghange from spring wood, with its large 
fells, to autumn wood with small cells, Here 
find’ there you will find large openings sur- 

wunded ‘by cells that are. somewhat oval- 
wiped. These are resin ducts, lined with 
‘pithelial cells. Medullary rays can be seen 
unning at right angles to the spring lines. 

“The preparation of wood specimens is not 
dificult "With a sharp plane set to cut very 
thin shavings, you can obtain all the longi 
tudinal sections You want. "With a sharp 
fazor, you can abate off very thin slic 
ther With or actos the grain. Wood 

€ t0 Cut if it fe soaked for several days 
ater; and you can produce thinner and 
more uniform slices you. use a hand mi 
crotome. (P. 5. M. June '33, p. 33.) 

Tl you have occasion to do a reat deal of 
work’ with various woods, you will prof 
by building’ up library’ of  photomicro 
sraphs showing cell arrangements in various 
‘woods, ‘These can be used for identifying 
doubtful samples 

‘Speaking of photomicrographs, it_might 
be well (0 describe a stunt that’ seems pot 
to be generally known among microscopists, 
inclading advanced workers. A camera that 
has no focusing back can be used to make 
photomicrographs with success. This opens 
the field virtually to everyone owning an in- 
‘expensive camera. ‘The process is simple 

First, focus the microscope sharply while 
your eye is focused at infinity. This i not 
‘at all didicult because your eye normally is 
that way when you are studying a specimen, 
Now set your camera at infinity. If there is 
no infinity mark on the scale (“Inf.” or 00), 
set it at 100 feet, because the average camera 
Fins has its infinite focus at 100 feet and 
beyond. Place the camera, without remov- 
ing its fens, in line with the micrescope eye 
Pst, and” provide some “arrangement Tor 

ping out Stray light. ‘The lens should be a 
fraction of an inch from the 


‘only the microscope lens. However, the reduc= 


tion is not great enoueh to interfere with the 


‘usefulness of the method, 
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IE name of 
this man is 


method he is. auce 
cessfully "using to 
Collect old. and: bad 
debts ‘may prove an 
eye-opener t0 many 
bosiness man. He 
lives io my town 
and be owns an in- 
hs plemy ofPemaeat ocery 
store, with plenty of competition from 
hai and rica More 
appened to drop into his store one 
day lant winter while business conditions 
svete at Uber warst in this Hille paire 
town of ours. After exchanging a few 
Commonplaces, we launched into a. dis 
{clon of anes, problems i. ene 
snd colton robles, whch are eer 
present, in partic, 
“The’ worst of it all” protested this 
that th 


the vanishing act 
T mean. moving their trade 10 
other store. ‘Soon as these bad debtors 
do get a little cash, they go and spend it 
at the chain or strictly-cash stores. My 
hardest. job is to get them to come in 
here and go alte cash business as well 
as credit 
Just then an iy gust of wind swept the 
store as the door was 
a red-faced, bulky man c 
hold. 


“GEE here,” he roared at the grocer, 

“I never had such a monstrous bill 
all my life! It’s an outrage, and I re- 
fuse to pay 


plied the grocer, 
After studying 


il he turned to the customer once 


“There has been some mistake. Your 
account is only balf of this amount. I'm 
sorry: I apologize. I sent out those bills 
myself this month, so I must have made 
the mistake.” 

‘The anger on the customer's face slow- 
ly melted into an expression of genuine 
relief. And, of course, once learning that 
his bill was really only half of what the 
statement said, he dida't have the nerve 
to walk out without. settling his account. 

“Well, it worked,” chuckled the grocer, 


| after the man had gone. “You see, I was 


just about to tell you of this new experi- 
‘ment when he blew in. 

“Two months ago T looked over all my 
accounts and picked out every old, un- 
collected debt. Incidentally, this bill I 
just collected was in the hands of an 
‘agency a year (Continued om page 95) 
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Secrets of Success 


A GOOD TIP FOR ALL 
RETAIL MERCHANTS 


ago and they couldn't realize a cent on 
Anyway, I selected several of the bad ac 
counts, jacked up the bill ten or fifteen 
dollars and sent out statements. When 
the customers received them they were 
furious. They immediately made it their 
business to come in here and let me have 
€ piece of their minds. 


jut in each case their anger was ap- | 


eased when they found I had made a 
mistake in the figures. And in each case, 
I received part or full payment on the 
bills before they left the store, You'd be 
surprised at the payments I've received in 
the last two months. Of course, I only 
use this method as a last resort, but it 
does work,”E,C.A,, Hettinger, N. D. 


MADE HIS OWN PLACE 
IN NEWSPAPER WORLD 


F THERE was 
‘one burning am- 
bition in Paul 

Friggens’ life, it was 
to become § news- 
paper man. That 
was what he wanted 
~and that was what 
hhewas going to have. 
Having. trained 
this profession in 
college, after gradu- 
ation ‘he set ‘about 
looking for an opening in this feld. But it 
wasn't as casy as that. Everywhere be 
was greeted with the same story—"Sorry, 
but there's nothing open now.” 

Broke and discouraged, Paul final 
tured to his father’s farm near Belle 
Fourche, South Dakota, a small town of 
2,300, population. ”‘Taking stock of the 
situation, Paul came upon the same 
realization so many other ‘men have in 
the last four years. To have a job, one 
must create a job. | 

With that thought in mind Paul began 
to study the territory in which be lived. | 
He soon discovered that a vast area was 
being inadequately covered by news in the 
daily’ papers reaching that section of the 
country. Why not cover it himself? A 
cordingly, be opened a tiny, second story 
office and went into business for himeel. 

His frst step was to write to the near- 
est Associated Press Ofice and offer. 
services for serving the territory whi 
was at that time being inadequately i 
ered. Results were immediately forthcom- 
ing. By return letter he was offered a 
job at regular “space rates.” Then Paul 
‘went a step further. One by one he con- 
tacted the daily papers in that area and 
at the end of four months he had added | 
ten dailies to 

‘Tn the meantime he began a systema 
building up of news sources in the terz- | 

He called on weekly editors, county 
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MADE HIS OWN PLACE 
IN NEWSPAPER WORLD 


(Continued from pace 95) 
tural, and livestock associations. school 
and industrial heads, bankers and busi- 
ess men and explained that he had 
‘opened a news office for more intensi- 
ied coverage of the area, and asked their 
cooperation. Weekly editors, he discov- 
ered, were glad (0 send him carbon copies 


of their stories which otherwise would | 


have found no wider circulation, in return 
for a mimeographed weekly news service 
covering the highlights of the week's 
activities over the entire area which Frig- 
ens compiled from the various stories 

Friggens gradually has been expanding 
the work of his office. When wild cat 
activities in oil sprang up in the territory. 
he launched an oil reporting service 

fh is now mimeographed and generally 
snized as authoritative. 

Friggens has found that in his territory 
there are many topics which find a ready 

, and with a little 
effort has written them up and sold them 
to mechanics magazines, travel magazines 
cering, and many farm journals. 
Still another service is his correspond 
ence for a New York newspaper in which 
he discusses political, social, and economic 
‘questions in the states about him. News 
and feature photographs is another item 
which has enabled him to increase the 
business of his office. 

Areas offering opportunity for_building 
‘up 2 news bureau, and offices similar to 
that of Friggens’ exist in most. parts of 
the country. By studying the individual 
territory, making friends, and contacting 
news sources. persons with initiative and 
a little writing ability should be able to 
bring in a good many dollars each month, 
—D-F., Plankington, S. D. 


Cash Prizes 


APHIS department will give $5.0 for 
every true success story submitted 
by readers of Popular Science Monthly, 
Aad which is accepted for printing th 
this magazine 

‘Manuscripts will be judged on the 
individual merits of the cate and cir- 
cumstances involved. Only stories in 
wich the author's success, or that of 
ome one known to the author, has been 
fained by some method of educational 
ffuidance, firmess for the job, or appli- 
Eation 0 the work will be considered. 
We are not looking for the "getrich 

Wuick™ type of story 
‘““Manuscripts must be confined to $00 


words or less. They must be true and, 
i accepted, authors must be prepared 
to give us signed statements to the ef- 
fect that they are true. Manuscripts 
submitted and printed become the 
property of this magazine, and we are 
Bot responsible for the return of re- 
jected stories unless postage is pro- 
vided for this purpose. Address con- 
tributions to Success “Story. Depart- 
ment, Popular Science Monthly, 381 
| 4th'Avenue, New York City. 
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LIGHTING STUNTS 
(Continued from pase 65) 


care in the selection of colored bulbs. Red 
fones make the material appear an unattrac- 
tive brown. Better colors include blue, green, 
frange-amber, and yellow, all of which ate 

Standard lamp colors 
"The nest time you purchase a Christmas 
tree, get one that is alive and has its roots 
housed in a tub. Then, after the holiday sea 
som, set it oUt in the yard. Every Christmas 
thereafter you can use that tree for sup- 
colored: araps. 


A NOVEL way of employing clusters or 
strings of lamps for dec 

is to use them in an ice 

pile 


At night, the ice pile will glow 
with countless colors, the more striking be- 
Cause of the prismatic action of the fee. If 
flasher buttons are placed in some of the 
sockets, the colored picture becomes @ con 
stantly changing one. 

When arranging the ice-pile lighting sys- 
tum, use weatherproof electric cord and sock- 

s. Each bulb is fitted with a rubber gasket 
that keeps water from getting into the sock- 
ft, and fs provided with a wire guard like 
those used om trouble lamps, to prevent break- 
age. All of these items can be obtained at any 
large electrical store. You will find that an 


fce' mountain will last for weeks if the weath- | 


fer is reasonably cold. Chicken wire can be 
tused for holding the ice, if unusual shapes 
are. desired 

Christmas guests will feel_more heartily 
welcomed if the walk leading to your house 
outlined with candles. You can make the 
fixtures yourself (rom lengths of pipe painted 
white, or any 
equipped with flame-shaped lamps at 
tops. The pipe can be held in 
shaped like conventional candlestic 

fany home owners have found that sim- 

ple flood-lighting by means of projectors piv- 
{ag white or colored light is an easy way of 
achieving Christmas lighting. A few pro 
tors are placed near the house and adjusted 
so that their rays bathe its walls, The pro 
jectors can be hidden behind shrubs ‘oF in 
hedges. ‘You ‘an purchase such equipment, 
‘or You can make suitable lood-light ‘units 
by fiting 10-in. aluminum misingg bowls with 


watt lamps.. They are idea 
to make a picture of your 


that is attractive, although a Tithe more for- 

mal than some of the others, & the lighted 

Pslon tal, coum 

4 foot, or two squate in cross section, with 

the sides open. Cover these with muslin and 

place colored lamps within. Christmas de~ 
can be painted on the muslin 


HE sithouette in another form lends it- 

self “admirably to” various Christmas 
lighting effects. For example, a cut-out figure 
fof Santa and his reindeer team, perched on 
the porch roof of other low roof and brought 
into’ prominence by a flood ligkt behind, 
which throws its rays on the wall of the 
house, will give passers-by something to tall 
about 

‘X modification of the sithouette idea is in 
corporated in special lighted shapes, which 
produce spectacular effects. These const of 
two or more cut-out figures of Christmas 
trees or other objects, painted fat white and 
mounted a few (Continaed on “page 98) 
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LIGHTING STUNTS FOR CHRISTMAS 


inches apart. The smaller figures, of course, 
de ia front, with thove behind growing suc” 
sesively later, Colored bulbs sre mounted 
so that they cast their light over the {roms 
Of the cut-outs, If Hashers are teed in the 
sec tnd imps of iret colon en: 

loved, srking ‘olor. combinations. 3 
‘every few seconds. Aah 

‘Stars are standard Christmas decorations 
and are parcours effective when fastened 
at the peaks of rool, om outside’ wall in 
itee top, and elewhere Vou ean purchase 
ready-made staf orameus which fake 10- 
‘att lamps, but soa will Sed it simple 
Toatter to make your own. Construct 9 ree: 
{angular or ereular box deep enouch to Hold 
socks ‘and mp. Over the iront othe 

mall a pice of plywood or compotion 
‘wood that fre a sar cur tm the center and 
EP covered with transhcent tracing Cloth, 
Shelncked muslin, or difasing’ glass Pro’ 
Wise a heavy screw eye for banging the box 
fn a Book. Other stars consist merely of 
2" plain wood or fiber piece with. sockets 
‘mounted ‘on the back, over holes through 
which. bulb) bases. pasa The star canbe 
painted silver’ or covered with tino. ‘The 
Box structure cam be modified so tha is 
ise in the form of x star. Stas should gen- 
eae more brothas” surrounding 
itching oraaments. 


PPROPRIATE greetings such as “Merry 
Christmas” or "Vuletide Greetings” can 
be incorporated in electric signs placed acront 
the front of your home or along the tront 
porch root. Pethaps the most satisfactory 
form of sign for home use consists 
narrow box just deep enough to bold a eroup 
‘of lamps and sockets, and equipped with cut 
‘out letters in front. The kiters are covered 
With shellacked ‘muslin or diffusing glass 
‘The wreath is the type of lighted Christ~ 
mas ornament most used indoors. Usually i 
{hung in a window door. An at- 
tractive wreath can be made from a Christ- 


fight lamps are spaced evenly. Excess elec 
{nie cond ‘canbe doubled up’ and taped. in 

lace. Cover the ring with faurel, evergreen 
‘Or holly” arranging ‘the lamps. so\ that ‘they 
project through, all on the same side. Pro- 
ide a colored cord for hanging the wreath 
to the window catch or a hook. 

‘As in outside lighting of your home, you 
gan use lamp strings to decorate interiors 
‘You ean suspend them over openings, across 
rooms near the ceiling, and, of course, on the 
(Christmas tree. Usually the tree is the center 
fof the Interior lighting scheme, although i 
‘ean be supported by lighted vases, pictures, 
potted plants, and (able fountains. "Fo deco” 
Fate the center of the Christmas dinner table, 
you can use a miniature ice mountain on a 
Lirae'platter. The lamps can be of the usual 
Christmas-tree type, or several radio dial- 
light or flashlight bulbs may be used, wired 
fn parallel and lighted by a doorbell trans- 
former or batteries. Pile ice cubes over the 
Jamps. If you are careful, you will not need 
10 provide guards for the bulbs 

‘You may’ experience. a Httle difficulty in 
connecting ouldoor lchting equipment to 
‘Your house circuit. Usually the problem can 
be solved by running one or more rubber. 
covered cables from an interior source of 
‘current. A’ simple way of getting the wire 
Suldoors is to cut a board about 3 in. wide 
and long enough to extend across the bottom 
of a window when the sash ic rated. Bore 
S hole of cut a notch in the board for the 
twine. Lower the sash against the board and 
Insert a stick above the sash to lock the 
window, if no other locking device is pro- 
‘Wided for this purpose. 


The following table is a guide for the 
proper selection of wire to be used in Christ= 
‘as lighting layouts and wil enable you to 
avoid overheating and low of voltage and 
rsequent lamp briliancy through wse of t00 


WIRING TABLE 
(Rubber-Covered Wi 
‘Length of Kus in Feet, 
tts 2550109 150200250 
100 “fais 18141414 
4oo 14 1s 14 1g 1814 Tee 
500 14 14 14 1212 19, Number 
1,000 1414 
For Iaracr loads, use more citeults, in accorde 
ager ith recommendation ot your Ica a 


Nore: The anthor eidhn to acknowl the cour 
gat hen Geneal Beene" Compuny” te fe ling 
‘ofthe tampa om pa a 


. » Your copy of the 
1933 Home Workshop 
INDEX 


HOW, fen have you hunted through 
your back copies of Popular 
Science Monthly. to find some. home 
workshop article you distinctly remem. 
Bered seeing? And what a job it ws 
No one ever realizes what 2 wealth of 
material is published in this magazine 
tuntil he has to go through a number of 
stues to find some particular item, 

‘You can save youreelf all this trouble 
by ing the Home Workshop Annual 
Tadex. This liste alphabetically every 
article, published om craftwork, shop 
methods, house repairs and short eu 
ode! making, radio, automobiles, and 
uch hobbies 3 chemistry, microscopy, 
Snd astronomy. 

"Your copy of the 1933 Index is now 
ready and will be sent for ten ‘cents 
folceyey the cowt of printing and aie 
ing. A few copies of the 1932 Index 
are also still available 


Popular Science Monthly 


381 Fourth Avenue, New York, N.Y. 
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‘eed Bevo Nae 'whtch Tcl ten cea ac 
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QUICK STARTS ON 
‘COLD MORNINGS 


to a thinner oil and you won't put such 
heavy ond on your starler and battery 
and the moving parts will get better lubri- 

“Speaking of hatteries, Gus,” interrupted 
Nolan, “mine is always soing dead in’ the 
winter. can't seem to keep it up to charge, 
and we don’ use the car much.” 

“That's the answer,” Gus explained. “Be- 
sides, you probably do all your driving at 
night. With parking’ and everything, your 


enerator doesn't get a chance to charge the 
battery.” 


ANT T get around that some way?” 
Nolan asked. “can be toting my | 
battery lo a service station every week” 
fou wouklnt bave to if you did some 
daylight driving,” replied Gus. "But increas 
ling the charging rate of your generator will 
help some.” | 
“How do you do that?” Nolan asked. | 
TM do it’ for you," offered Gus. “Then | 
you'll Know how it's done, But first of all, | 
‘we've got to make sure your battery isn't 
too badly discharged. You get your hydrom- 
ter ‘and test. the battery. readings while | 


Tran out to the service car and pick up a | 
screw driver and a pair of pliers 
“Battery seems O. K..” Nolan reported | 
when’ Gus ‘returned, “Reads” almost 
charge,” | 
‘Gus bent over the forward part of the | 
motor and lilted a metal cover from the | 


rear end of the generator. The commutator | 
and ts. brushes were i phin view. } 

‘Tndicating one of the ‘brushes, Gus said, | 
“This one is called the third brush and reeu- | 


lates the generator. ‘To change the amount 
fof current the generator pushes into. the | 
battery all we've got to do fe move it alone 


the commutator one way’ or the other, By 
way, whats the highest charge reading 
you get ‘on your dash ammeter? 
"Ob, about eighteen amps” 
plied, 
“For winter driving in 
to be about twenly, 50 we 


Nolan re- | 


‘Gus loosened the adj 
side of the generator ho 
brush toward the motor 
explained. 

‘That ought to do it," 
fitted the cover back in place. "Now let's 
take her out for a test run and see how near 
T'came to hitting it on the nose” 

Nolin grinned with satisfaction as the 
motor started. with the first effort. 

‘AS they gained speed, Gus watched first 
the ammeter “and. then the speedometer. 
When the dial showed twenty-five miles an 
hour, he nudged ‘Nolan and pointed at the 
ammeter. "Just about twenty amps,” he 
Said, “That help your battery ‘some, bat 
don't forget to change it back to normal 
‘when sprinz comes around.” 


it screw on the 
‘and pushed the 


he added as he 


Y THE way, lan said as the 
far coasted to a stop in the driveway, 
“you ‘haven't tipped me off on any” tricks 
Lean use when the motor won't start.” 
‘water poured over Uhe intake mani 
I penerally make even the 
perk,” Gus replied. “And if th 
‘work, you cam always pour a little ether into 
the air intake of the carburetor. | 
“But the important things are good sas, 
‘ahot spark, winter oll, and a fully chareed 
‘And incidentally," he added with a 
‘Sif "yould ft that earaze of yours 
th” insulating board, you'd find the old 
bus wouldn't get so cold. 
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Constructing a Light, Adjustable 


iN 


By Leslie M. Holbrook 


HANDY all-purpose drafting table 
isa necessary part of the home 
craftsman’s equipment. The table 

described here, although extremely light, 

is rind and strong and requires a minimum 
of space. 

For the top you may use an ordinary 
drawing board ‘of pine or basswood, oF 
make one from sugar pine as shown. The 
stand is also constructed of sugar pine 
To assemble the end fram 
B to the leg A with 3¥4-in. No, 10 wood 
screws and glue. Then select two of the 
diagonal braces E and fasten them as 
shown in the side elevation. Side bracket 
C should be cut as suggested in the sume 
‘view unless you desire to mount a cabinet 
fon the stand for supplies; in that case the 
ends may be léft straight. Fasten C to 


~URAFTING 


"TABLE 


for Home Workshop Use 


The top i ts the framework with 
three’ brats hinges. Note the inmp bracket 


leg A with glue and four wood screws. 
‘Then assemble all with crosspieces D and 
add the foot rest where most comfortable, 
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ACCIDENTS PRODUCE GREAT INVENTIONS 


(Continued from page 41) 


discovered the secret of developing tintypes. 
{e was in the course of an experiment. that 
Beequerel put a quantity of uranium and 3 
photographic plate together in a drawer, 
And. so opened the way to the tremendously 
Important investigations of the radiation of 


NTHRACITE as a fue, of rather, the fact 
that anthracite will barn if siver Gime 
to fire up, was discovered by 4 man who 
‘was experimenting, with hard coal, He was 
About to give it up Yor » bad job when, one 
flay, in the mist of n test, Be was called to 
dinner and ‘forgot to extinguish. the fame 
of the kindling. Like Mason, the grainles- 
board man, he received the surprise of his 
Iife when he returned and found a hot bed 
of coals! Even the nameless medieval Ger~ 
than monk, who, in his innocence, unleashed 
the fury of punpowder upon the world and un- 
ingly changed the entire course of is- 
tory, did ‘0. when he ‘mined charcoal, sul- 
Phir, and takbpeter in a mortar: while con 
Uucting vome obscure alchemistc experiment 
Hut there is another type of chance inven 
tion—the. purely. accidental kind, "This, of 
course, occurs much more rarely” addy lke 
lightning, may strike anywhere. Such  dis- 
avery fay result from a flash of insight by 
inteligent” person “observing «natural 
renomenon OF 8 situation in the world about 
my ov it may be made just by dumb Tuck 
or even through 8 mistak 
diver om the pro «workman at the 
centennial “Expontion in Philadelphia. in 
favo, was responsible for one of the mast 
important and. far-reaching’ discoveries ever 
mice, The man had. been told to. provide 
frtea electric current for a circut by. stat 
fog. two. dynamos. and. (uring the current 
from both on to the circuit. Forgetting the 
Droper procedure, he connected both dyna- 
nos to the clrcult and then started the en- 
fine driving the fint. dynamo. Instantly, the 
fhe amo sated backward, _ 
fan electric moto 
Iotor capable of doing work! 
‘Unfortunately for that workman and his 
ascendant he her never edt patent 
lectric" motor. or perhaps. employed an 
incompetent patent. attorney” who, failed 10 
tecure for him the kind of patent that would 
have been worth millions of dollars, 
i was a chance conversation with one of 


about 1770, Jenner wi 


icled, that Is, ap 
Bramtced ia "surgeon at Sudbury, "near 


ristol, England. One day, a young country~ 
woman came for some coulsh medicine. While 
chatting with her, Jenner casually mentioned 
‘smallpox, and the girl remarked that she 
could not et it because she had had cow~ 
pox which made her immune. 

Tn thie accidental manner, Jenner learned 
of popula nation in the ditt to thee 
fect that milkers infected by a peculiar erup- 
tion that sometimes, occurs on the com's 
ludder, were immune from smallpox. Medical 
‘men ‘whom Jenner consulted dismissed the 
idea as a superstition, ‘but. the apprentice 
surgeon had a mind of his own. He then and 
there began the series of sensational experi- 
ments that Jed to his great discovery 


APPILY it is not necessary to go back 

to the eighteenth century to find ex- 
amples of discoveries made by pure chance 
‘A brand-new invention that may revolu- 
tionize automobile night-driving, resulted 
from a chance observation by a keen-witted 
acquaintance of mine. Walking along the 
‘main street. of his small mative city one 


‘evening not long ago, he was amazed to notice 
that the dazzling glare of a street light disap- 
peared when he passed a certain spot and reap 
peared 2 few fect beyond. He retraced is 
‘Reps, and the same thing happened. His frst 
thought was that some rope or rod might 
Intercept "the ‘glare, but careful inspection 
failed to reveal any’ such obstacle protruding 
between him and the source of the light. 


HE spot where this curious phenome 

non occurred was in {ront of a brightly 
lighted drugstore with two show windows. 
Despite unconcealed curiosity’ on the part of 
a group of townsfolk waiting for a streetcar 
At that point, my friend again walked back 
And this fs what he found: 

‘When he stood in the red light shining from 
fone of the drugstore windows, the glare of 
the street lamp was almost unbearable, When 
hhe stood in the green light shining from the 
other window, the glare disappeared, 

Continuing his walk, he deliberately looked 
for an automobile parked ata drugstore. 
Naturally, he was not long finding one. He 
tested the effect on his eyes of the glare of 
its headlight, first by the red and then by the 
seen light of the store, He was satisfied. By 
the Peet the lar was ‘low isuiler- 
able, but disappeared when the green light 
shone across his line of vision, The next few 
months my trlend devoted to applying hi 
dlscovery to a practical invention, His patent 
fas een applied for, and is expected 'to be 

Tis the fashion nowadays, as I observed 
at the beginning of this article, to. bel 
the element of chance in invention. One way 
Jn which this attitude is expressed, is in the 
debunking of stories about famous accidental 
‘discoveries, In which the men of my genera- 
tion believed implicitly when they were boys. 

"These stories, we now are told, are mere. 
ly legends, belonging in the same class a 
the anecdote of George Washington and the 
cherry. tree. All right. But even 40, chance 
always has played and always will play an 
Important and thriling part in the’ life of 
the inventor, and lends’ it a glamour no 
‘other element could. supply. 1 
doubted this, you never’ will 
reading how Senfelder 
Of lithography. Here it is—not a legend or 
fan old wives” tale, but the undisputed story 


had just succeeded in polishing a stone 
plate which I intended to cover with etching 
frround, in order to continue my exercises in 
fwriting backwards, when my mother entered 
the room and desired me to write her a bill 
for the washerwoman, who was waiting for 
the linen. I happened not to have the small 
cet slip of paper at hand as my little stock 
ff paper had! been entirely exhausted by tak- 
ing’ proof impressions from the 
wes there even a drop of ink in the inks- 
Ma 


AS THE matier would not admit of de- 
Tay, and we had nobody in the house 
ta send for a supply of the deficient mate 
Wale, 1 resolved to write the list with my ink 
prepared. with wax, soap, and lamp-black, 
fn the stone which’ had just been polished, 
‘tnd from which T could copy it at Kesure. 
“Some time after this, T'was just going to 
wipe this writing from the stone, when the 
Idem all at once struck me to try what would 
be the effect of such a writing with my pre- 
pared ink if I were to bite in the stone with 
quafortis; and, having bitten away to about 
the hundredth part of an inch, I found that 
T could charge’ the lines with printing ink, 
and take successive impresions.” 


this remarkable discovery as told in the | 
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explains ex- 
actly ‘what 
steps an in 
ventor should 
take to secure 
a Patent on his 
Tavention. 
Many a man 
has “conceived 2 
valuable inven= 
tion, but. eesuse 
the failed to patent 
it, has seen a later 
and more diligent in- 
ventor make a for- 
tne out of the same 
Hea 


Your invention need 
pot be big or revolu~ 
tionary. Patents 
which  someumes 
Drove to be the most 
ofitable to the in= 
Nentor are those 
ranted for simple 
Improvements on 
devices. already ‘in 
‘use. ‘The history of 
Invention is fall of 
such succeses. 
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. DOCTORS FACE DEATH 
TRAILING POISONS 


(Continued from page 15) 


surrounding envelope that aids them to 
Adhere and form nests of colonies which in 
Certain stages are Visible under the mice 
scope, 
‘nother fascinating drama of courageous 
research i connected with the name. of 
od Tever, 
ng this disease was 
largely carried on by Dr. R. R. Spencer, of 
the United States Public Health Service, 
For a long period of time he worked with 
the disease daily, handling germ cultures $0 
deadly they. claimed the lives of four labor- 
tory’ workers. Tedious and balling were 
the experimenis, for the germ cluded Wise 
covery but at length Dr. Spencer suceeded 
in developing a vaccine with which he was 
able to immunize guinea piss and monkeys, 
Now he was ready to try it upon a hu 
man subject, “Making a eulture from 
{ground-up infected wood ticks, he inoculated 
Hhimselt by taking the virus directly into his 
‘own blood, Then, as the disease began to 
make its appearance, he gave himself the 
protective vacei 
The remedy proved its worth. Dr. Spen- 
cer recovered Without ferlous consequence, 
Since then, more than "40.000 people have 
been protected by the va 
"To probe the riddle of the virus, the ultra- 
violet! microscope is being. used." Tnvisible 
ays of black light register “upon photo- 
ferapbie plates details too small to be seen 
Dotherwise. ‘Two British experimenters re 
cently’ thus succeeded in finding a previously 
{invisible organism connected. with the mys= 
terious Horna disease, a sickness. of horses, 
Tt is known, however, that bacteria pro- 
duce a mysterious chemical whieh rapidly 
Spreads in body tasues to. break down ni 
UUral resistance against disease, paving the 
‘way for germs and. their injection. Re 
Sealy a ible ‘chemical wir 
perties has been produced at the Rocke- 
Teiee Teatitate and flven the imposing tte 
‘of p-diaro-benzol-silfonie. cid. Injected 
the skin, with a little Tndia ink dis 
‘as a marker, the 


covery may one day enable experimenters 
necret of the filterable views, 


ULTRA-SHORT-WAVE 
RADIO FOR AMATEURS 
(Continved from page 50) 
Considered in one 


y Ithas many advantages 
over the five-meter section. For besides ts 
line-of-sight ground wave it also exhibits a 
Heaviside-layer wave that often (Urns up 
reat distances from the transmitter 

‘Although super-regenerative receivers also 
sive the best results on ten meters, it fs some- 
times possible, providing the conditions are 
just right, to bring in the signals on an ordi- 
hary short-wave receiver equipped with a ten- 
rmeter coll 

“Alon this line, read 
structed the Porttar Semxce Mos 
short wave receiver (P. S. M., Apr. ‘32, p.72) 
fain ty their luck with the teh meter band by 
temporarily altering their twenty-meter coil. 
‘The simplest way to do this is to tap the ceil 
at the second or third turn to short out the 
Femainder of the winding, This will eut the 
five turn coil down to approximately two and 
‘one half turns. 


the set are just right. 
‘you will be able to listen in on some of the 
ten-meter activities and see for yourself how 
popular this band is becoming. 
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CHECKING UP ON TIME AND SEASONS 


(Continued jrom pase 30) 


apart, When iti noon ia New York, iti 
ifelve minutes past noon in Boston. When 
is noon in New Vork, tis twelve minutes 
Tefore noon in: Washinzton, D.C. In lti- 
ade" forge, degre north, about, twelve 
fale of east-west distance fives a diflerence 
Sr one. minute of time.” HI every station 
Slang transcontinental rll! should beep 
iis"own solar time, there. would be endion 
Snfunon and danger in running trains. 


“TANDARD time solved the problem by 

‘adopting the local or solar time of each 
hourly meridian as the standard of 1 strip 
fof land about 750. miles wide. ‘The local 
Lime of ‘the Philadelphia meridian became 
Eastern Standard Time: the solar time of 
St, Louis became Central Time; and so on, 
‘The time zones are not, however, 
bby'straight north and south lines; the bous 
aes are more of less zig-zag, depending 
lupon ‘the ‘presence of mountains and the 
‘end of railroad divisions, 

"The type of sundial which is the easiest 
to build, as well as the most nearly acca- 
ate, is shawn in one of the illustrations. 
‘The’ lengths of the divisions on the se 
circular are are all equal, from 6 At. to 
6 rat, The. wire that casts the shadow 
should, of ‘course, be placed at an angle 
With the ground ‘equal’ to the latitude in 
‘which the dial is tobe used. The wire will 
then be parallel to the earth's axis 

‘The principal reasons for the warmth of 
summer and the chill of winter ean be made 
clear by 4 simple experiment, A” globe 


‘mounted upon an axis inclined twenty-three 
and. one-hal 


tothe vertical is 


represe 


earth’ position at midsummer. When the | 


square beim of light passing through a hole 
inva card falls upon the United. States, it is 
Concentrated upon a spot almost square. Its 
heating effects therelore intense. 

‘When the identical square beam is turned 
‘upon the United States with the earth's axis 
slinted away’ from the Hash-lisht sun (its 
midwinter position) the light is spread out 
‘over @ rectangle much larger in area than 
the square. The light is accordingly diffused 
over more ground and its heating effect is 
correspondingly lessened. 

‘The lilustrations giving, top views ofthe 
cath in its summer and winter postions 
show additional reasons for the warm and 
cold seasons. In summer, with the earth's 
‘xs slanting toward the sun, the light and 
heat are received by a place in the northern 
hemisphere during the hours of a long da} 
‘The place pets a chance to cool off only 
during the short summer night. The opposite 
Condition, of course, occurs duting the short 
‘days and’ Jong nighis of winter. 


N THE nest article, a few common ob- 

Jects on a table will show us how star 
distances are measured; iumps of clay will 
iiustrate how the moon was probably. born 
from the earth; and a few books and two 
strips of tape will enable us {0 measure the 
‘moon's diameter. 


COSTLY FUR FROM CHINCHILLA FARMS 


(Continued from pase 3s) 


reatby: Molinos, on the western border of 
Ta Plata, one 'man ‘exported 3000 dozen 

its annaily for years. But the trade had 
inguised, forthe’ chinhlas had gradually 
dliappenrel from that resin 

White men cannot travel into the country 

ce the chinchilla ive," Chapa told me, 
hen ft became inert the 
ent out a couple of Tans to hunt thes. 
Soon Thad twenty-three Chileans and. a 
dians on the tra, Vet the net result of all 
that bunting was-a dose animals. 1 finally 
feft South America sith eleven animals; and 
Arrived at Low Angeles with a dozen. An 
Dectant mother had given bist to two while 
fn the hugh seas ant we managed to save 
‘one of them. 


WY, CHINCHILLAS came from the 

highlands above Potreillos in the 
province of de Atacama. T lived at an al 
ude of 11,300 feet but the trappers went a 
mile higher. Strange as it may sound to peo- 
pile unaccustomed to living in the wild, they 
Actually caught several with their hands. 
‘The chinchilla is one of the most curious 

alive. Fire a gun and he runs into, his 
jut a moment later you see his Title 
ticking out as he looks around the 
‘mountain. 

“The hunters take advantage of this curio~ 
sity and often take a seat in front of hole 
land wait for hours, hoping a, chinchilla will 
make a personal appearance, Sometimes their 
patience’ was rewarded as a chinchilla would 
‘emerge slowly {rom his hole and crawl over 
the leg blocking his path. Then the trapper 
‘would grab and, grab quick, for a. chin 
chilla isas quick as a rabbit, though he 
ean run as fast” 

‘Through a combination of circumstances, 
Chapman, who as a youth raised 


vd squirrels for their hides at Grants Pass, 
‘Gre, "was set down where chinchilla were 
considered to be as abundant as anywhere 
‘on the continent. ‘Meantime several expedi- 
tions had spent fortunes in a fruitless efort 
to catch and transplant several pair to the 
United States of to Europe, 

‘Undiamayed by the many failures of which 
he had heard, Chapman continued his search, 
At lst, his runners brought him eleven grown 
animals. For two years he kept them at an 
altitude of 11,000 feet, studying their habits, 

itching over their bealth. ‘Then he carried 
them down the mountain and stopped a year 
18000 feet above the sea. As the ice began 
to thaw after the third year, he loaded them 
‘in wire cages, strapped them’ on the backs of 
‘burros and completed the journey: to the sa, 


HE wort part of the long trip lay ahead, 
the sex voyage. He boarded a steamer 
from Iquique, Chile, with the little fellows 
panting Tor breath. Accustomed to thriving in 
Freezing gales far below zero, they suddenly 
‘were catapulted into a summer heat none ever 
had 
Chi 


“when only four days out from California 
they: shed theie fur and we had to wrap the 
whole batch in blankets to Keep them from 
Freezing. At last, after what seemed an eler~ 
nity, we landeda dozen under permit of the 
U.’S. “Biological Survey, the frst, and last, 
to reach the United States alive.” 
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How a Veteran Pilot Flies Down Radio Beam 


nor dangerous now. Our position is known 
every second a deity ay thous the ship 
Were standing alonsside the renwav. 
Gover pete She pave ino'h Gon at 
frcle downward to the let.” ‘That way I 
‘would be on the low side when at lst we 
Uroke from the tox 

From here to the bottom, the story be- 
onsh to AUles 


‘OU just pasted the administration 

Tiling” afid the voce, MiHlen down 
there beneath the heavy. canopy of mstare 
‘You are now east of the feel you are 
Surtheal «nc orth se northwit «- orer 
Wien’ aisport simp your” engines, 
Dicks cannot hear you" 

Tew ‘the ship in ait easy: rele, bearing 
always to the leit Occasionalle the sind 
‘oul carry the engines’ sound away from 
The ainport: Then it was Joc wohl ask me 
to spell up the motors. Sie times T crc, 
{the song. of the sound. moan poured ie 
fescaniy nia ans” ara AS he talked, he 
felt two tekphones to his cars, “One was 
Connected direct with me; the other with 
the operations lfc, where 'arudlo. oper 
Mor ood isi In tate Joe tive part af 
‘t'message from me, be need aniy to speak 
into the second phone to the operator, who 
ake heard our conversation as peoceedd, 

South of field rs southeast « reast ca” 

Tall could noi ice anything’ below. when 
Jou's rensuring voice sald: "Wow have good 
AMuude and shoul see the field at 

‘Quick ‘calculation “told. me my altinnter 
stilt read about 1090 feet when at lst T 


‘Would Break throue the floor af the fox, foe 
he airport sel Hes 700 feet above the se 
ee talked incessantly” as 1 wound 
the field, “At last, three minutes 


after we frst plunged in, be said 
ean see You Dick. Vou are on the 

west etlge of the fekd 
‘Confidence! "Who cout ask for mote? 
‘There Twas, blind; yet aman nearly a ule 
distant, starting securely om the ground was 
He acted eer mov, 


the threshold of the earth's reappearance 10 
the pawengers which they had seen" Inst 
Inunedeed ites distant, 

“Okey,” T sald istinetly Into. the mike 
when, a. fev seconds later the fel lights 
Durst "Into vies. "What's the: wind? 

“Two minutes Tater set the ship down 
into'a seven-mile. wind and. the paensers 
dlsembarked litle thinking that the tesourees 
ff atience had made possible for them a sale 
‘and uneventful flight that woukl have been 
impossible as recently as three years azo, 

When the public comes to realize as do 
the wonders of radio and metenrolozy, they 
wilt Marvel at the esleaoedinaes advances 
that have taken place since T Sit, besan to. 
fly’ mail planes along the Pacific Coast only 
Sk years/ago, We think pothiae now of 
taking off blind at ‘midnight, paling’ ip, 
through a envy layer, and pouning abeat 
fon schedule 


ET there is no chance in these opera 

tions, We are ‘guided by fed and 
interbic rele “We now from man ob 
servations and reports of ground men, what 
to expect, ahead 

For instance, T fooded at Bakersfield not 
ong ago, warned be radio, that the moun- 
{gins ‘Were closed in by a severe storm. 
‘Above apd as far south a the eve could see 
stars twinkled merrily and cast their pale 
Tight on the countrsside. Vet down we sat. 

‘One passenger protested. 

*Young fellow,” he espostulated, “any 
fool can see we've got goat weather. You 
‘must be an amateur or you would carry us 
fon to Los Angeles” 
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‘Continued from pase 8) 


1 explained politely that T had! spent some 
5.000 hours in flying over this route, that 
‘then the mountain stations reported impass: 
Able storms, those storms were. ipasuble 
fi far ae Twat concerned. After a three 
hour delas, We ew over safely 

‘We always land at some intermediate field 
when the crackling radio warns of hazard 
fous storms ahead, for a heavy. responsi 
tests om the plot.” From two points of Siew, 
SSfe performance means his bread anit Wut” 
fers his Ticemse and his job, After all, the 
rnumber of transport piluts is small. Fewer 
than 88) fly for the’ airlines and our em 
ployers keep close tabs om is 

“The passenger cannot understand why, one 
day, we will climb above fog and $y" Tons 
distance with the earth ‘obliterated and. on 
Another, will derline to take off under a bine 
sky. "Vet the flight over the mountains that 
night would have been dangerous, whereas 
afew weeks later Tew fully an ‘hour 
throuzh dense fo to Oakland, stiely tallow 
ing the beat, 

We are required to train periodically 
inder “the hood.” taking off, navisating 
and landing by instruments ‘in’ order (0. 
fully qualied to meet blind conditions. We 
do ‘not call i blind fying now. (or radio 
nd instruments cambined enabie us to sce 


Good News for 
HOBBYISTS 


An announcement of impor 
tance to all those who have home 
workshops or pursue any branch of 
the manual ants for amusement, is 
published on pages 62 and 63\of 
this issue. 

POPULAR SCIENCE MONTHLY 
has offered its name and its pres- 
tige to the great_mowement de- 
scribed on these pues and itis the 
cornet end conent hope ofthe 
Publishers tha the reales of this 
magazine will take a leading part 
in effecting the successful organiza- 
tion of the national asso- 
ciation of amateur craftsmen. 


very well. Every transport pilot i_ fully 
‘Qualified ta maneuver sately bY insteuments 
‘We oller pilots have bea fying by. it 
strument for years. “T Tong azo quit worry 
ing shout fyine with one wing tnw 
compass stud. sting 
cine ha ned 
fire has a way of compensiting tor these 
But today the Department of Commerce 
inspector who checked me for incirument 
Asin spoke frequently ‘through the voice 
tubes. arming me to kecp the ship in level 
ight. “Nar do acrobatics have any place im 
transport sing. We keep the ship level 
always, under ail cootitions 

We used (6 fly by the “seat of our pants.” 
Now in flying the beam, we mut pay close 
attention to the postion of the ship. for the 
eam i narrow. Two miles from the <ta- 
tion, it messes only 10 fert in width and 
only ‘seven miles. wide a hundred miles 
distant 

“Sometimes the beam shifts and weaves, 
EES w Sewee and sence, “Ye 
rads inevitably to its source. No matter 


five estes, ia 


whether we Sy 1000 feet or 20,000 feet 
high, the din of the beam bests constantly 


‘The beam and accurate instruments, got 
se throuth “3 sian “stey one nie 
Shor alter 1 Sleted with hall Baus 
eh aan ete, ind 
Sather.“ start to pall up, hoping to 
hove i, tut the plan beat Pickup 6 
S0°Stoo feet "T ine ir down to 000, 
Feat this would Bea. sie aude tb 
fscape the Iee"thd (0 lear he ‘Livermore 
i Shea, 

“Then 1 tuned in the Oakland team and 
geting couse directs or the eld. A hale 
inoue panel iors minute “Bit.” Stil no 
Catlaba Yeates Twas fving uo ahead 
fri sce the. sora wat tvng. Se 
ard, ad knew Tha no chu (9 wor) 
Stcaity the ensine drone or ad ane host 
iter Thad enteral the stu he beat se 
dkny died. Tas over thy whe cane oft 
tence. “A Woe trom the ground then dicted 
te down ina slo sat and 1 hinted, “AR 
Hur lter thee-the of nl of Ie al 
stu tthe wins 

Had it not been for the beams, 1 should 
eter have attempted that ight wit the 
tioht mail; set was far safer than many 
Hahis"T uate in the einer days under 
tore favorable condition "Thre yea ago 
T'sould have tured back at Merced and 

Viown at Freo, to We delved 


Sonictimes, we will not catty: passengers 
even when the observers report fog at com 
Paratively Tow calitudes om the north. side 
ithe Tehachapi or we lak esd the 
formal reports. into experience, Occasion: 
sity high pressures on the desert toward the 
ct wll de tains, Oring 
fine the fog and. clouds down in a torrent, 
One’ ight, dying without, puvensers. Th 
this wind.” Soom T noticed the fox drifting 
Jerward under "thy" wines, moving even 
faster than ms sed, then 10 miles a 

orout Tihous ot wbelvabe 
ro check the, speed of the scurrying mas, 
{ove the plane downy picking 

(1130 neon hour,” Sl the fow outees 
ime. Not winhine to. be. thought silly, 
Checked the’ movement on two" ater occa 
Sons ‘before, reporting it. ‘Then teamed 
‘ther pilots ud had the same experience, 

“The! tow rashes to the desert strikes the 
tot airy and becomes dissipated, deappeariog 
Sccdeniyn thin air. It i one of the 
Dhenoment [have ever witnessed from an 

ne at midnight 

‘Kot infrequent he same. meteorological 
conaitions wil cause the. "wit to. behave 
Smailaty touah there are no clouds, 

"The aa sped of our newer planes, fully 
ftty es an hour faster than ‘the ship. 
whlch made the Merced-Oukland ght, 
Sill enable us to" outrace. sudden ‘disturb 
fnces. "Here. at Last, are Vehicks of the ale 
{tat approach closeitseifising, thoush 
they ae not yet equipped wit robot pie 
{otc “Twenty-one insteiments nnd tetsen 
Controls all operated trom the cork 

Tawling ih set_pertaanent within 
the wings, cast brillant’ rays throtgh thik 
los shields Landing gear disappears within 
the wing Gurinz Aight. "Under the nose of 
the plane is an electrically seated pitet tube 
ty mene of which air speed ie measured, 
No ‘ce wil collect here to prevent, proper 
functioning. ‘By sjsting Maps eed to the 
trailing elges of wins, rudder, ad Aippers 
fee can trim the plane in Might to hold up 
reas wing, set cur course in across wind, 
rh the plane ee wth atin pe 


oa. 
bed apt For she nt tine mange 
plans find their cru a 
ents nesriy tty males am hour” A new 
fc for scheduied ying hat aived, 
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Ves SUPER Deluxe 
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laboratories 
ALLWAVE Radio 
9 TO 2000 METERS 


30 DAYS | 


or TRIAL 
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we saving of 30 
SeLuxe ALL-WAVE radio 
int of Midwest's 14 years experi 
manufacturer 


[WORLD'S GREATEST 
RADIO VALUE 


Jude: Amp 
t Superheterodne 
"20 Puned Circuits, New Duplo] Mu Per 
Heleradynes, Full Rubber Fosted. Chass, Vane 
Tone Bl 7 
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Th su tvaly at our 
Ally found only in sete selling from 8100 to'8190._Wese’ (or yow 
RUSH THIS COUPON FOR 


DEAL DIRECT WITH LABORATORIES 30-DAY FREE TRIAL 
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IT 1S MORE FUN TO KNOW 


Camels are made from 
finer, MORE EXPENSIVE 
tobaccos than any other 
popular brand, They give 
more pleasure. Your own, 
taste will confirm this, 


| " & a 
| Comeli Cr 7 NEVER GET ON YOUR Ciccos 


NEVER TIRE YOUR TASTE 
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